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Statement of the Problem 
The purpose of this study is to detennine co�binationb· of 
agricultural resources and enterprises required to obtain specified 
. ' 
farm income levels in Faulk County, South Dakota. The income level 
I . . . of the farmer in Faulk County depends on the ouantitr 1and quality 
of the resources controlled and the efficiency achieved in uti­
lizing these resources. 
The level of farm income in Faulk County is often inadequate 
to meet both the requirement� of the farm firm and the needs .or 
desires of the operator and his family. Many-fanners �re making 
adjtistments to increase their income levels. An indication of the 
adjustments being made by.farmers in Faulk County can be gained by 
noting the change from 1959 to 1964 in the following items:
1 
Item 
Total Number of Farms 
Average Size of Farm (Acres) 
Value of Land and Buildings: 
Average per farm 











Some farmers are moving to more remunerative nonfarm employment, and 
many of those who stay on Faulk County farms are reorganizing them 
into larger uni ts. 
_________ ....,__ 
1u.s. Census of Agriculture: 1964, preliminary report for 
Faulk County. 
2 
Fanners who nave a ecd or desire to raise their inco�e level 
must decide on farm or non-farm.employment. When the fanner and his 
family desire to employ their labor and other resources in agricul­
·ture they need to know the amounts and kinda of resources required 
to enable them to earn specified incomes . 
From both a farm and community standpoint the specific income 
level a farmer may desire is important in that this income may be a 
mi�um needed to keep his resources in agriculture. When farmers I 
leave a connnunity both the remaining fanners and the rest of the 
co�ty are forced to make adjustments. 
I 
Objectives I' 
This study has the following specific objectiv-es: 
1. To determine the combination of fann enterprises con-
\ sistent with the minimum resource estimates for specified 
I 
income levels and environmental conditions in Faulk 
County, South Dakota. 
2. To determine the minimum resource requirements needed to 
obtain specified returns to operator labor and management 
with selected technical, institutional, and economic 
conditions. 
3. To determine the effects of changes in return to land on 
-the minimum resource requirements needed to attain specified 
returns to operator labor and management. 
4. To compare the minimum resource requirements needed to 
attain specified returns to operator.labor and management 
for alternative livestock enterprise combinationse 
Description of the Area 
Faulk County, located in central South Dakota, has a climate 
with extremes, of sunnner heat, winter cold, and rapid fluctuations 
of temperature. 2 Additional problems of low average annual rain­
fall and wide variations in annual rainfall supports the placement 
of'Faulk County in the high risk area for production of dryland 
3 
crops. Annual precipitation at the Faulkton station has averaged 
slightly below 18 inches for the past 45 years. During various years, 
pre'cipitation has ranged from" ten inches to more than 27 inches) 
Faulk County soils lie on an undulating glacial plain which 
gradually becomes less undulating from west to east.4 Claypan 
soils and poorly drained soils are more common in the western area 
of 'Faulk County. Thia helps to account for the slightly· lower 
I I 
percentage of suitable cropland in the western are� of the county. 
Two major soil regions are found in Faulk County. Roughly, 
the western half of the county lies in the Chestnut Region and the 
Ii 
2see Figure I. 
3u .. s. Weather Bureau Records, (1921-1965). 
4Fred C. Westin, Leo F. Puhr, and George J. Buntley, Soils 
of South Dakota, Soil Survey Series Pamphlet No. J, Agronomy 
Department, Agricultural Experiment Station, South Dakota State 
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Figure I. Location of the area i�cluded in the study 
� 
5 
eastern hal.f in the Chernozem Region. Soil associations of the 
Chestnut Region ·are mainly grayish brown loams of the Williams­
Cavour series, and those of the Chernozem Region are the dark grayish 
brown loams of the Houdek and Bonilla series.5 
Soil fertility is generally adequate. However, maintenance 
of nitrogen and organic matter is a problem on cropland. On a 
portion of the land in the Chestnut Region water ·erosion is a 
hazard. 
The major crops grown in Faulk County are wheat, oats, corn, 
and alfalfa.6 Farm types vary from predominate livestock to cash­
grain depending on the percentage of cropland in the farm unit and 
the preference of the fann operator. 
Farm size varies widely in Faulk County. A frequency classi­
fication of a sample of 40 Faulk County farms by half section 
acreage groups shows that 22 of these farms have more than 800 
acres and less than 1440 acres. A farm survey conducted by the 
Economics Department, South Dakota State University, was the source 
of the following data: 
5Ibid., pp. 10-12. 
6south Dakota Crop and Livestock Reporting Service, South 
Dakota Agriculture, 1965. 
Acres 
480 - 799 
800 - 1119 
1120 - 1439 
1440 - 1759 
1760 - 2079 
2080 - 2399 

















DEVELOPMENT OF THE CONCEPTS' 
Few studies have considered income levels as a g�al of the 
farm finn. ·Most studies using the theory of the firm· assume profit 
ma.)dmization as a goal and show the optimum combination of resources 
and enterprises to attain this goal. 
1 Much of the initial work in determining the minimum resource 
requirements needed for specified income levels was done by Brew­
ster. In·1957, Brewster undertook a study to detennine the minimum 
complements of resources needed to attain specified income levels 
for farm operators.1 In a paper.presented to the Southern Farm 
Management Research Committee, Brewster discussed many of the 
method?logical questions involved in a minimum resources study 
and outlined many of the detail assumptions and the general frame­
work to be used in· a study of this type. He considered four.general 
topies: 2 (1)· The attributes of the income requirement,' (2) the 
values to be minimized, (3) the construction of resource situations 
to be considered, and (4) an empirical example. The selection of 
income levels used in this study was baaed on suggestions found 
in Brewster's study. 
'1John M. Brewster, "Analyzing Minimum Resource Requirements 
for Specified Income Levels", Fann Size and Output Research� 
Southern Cooperative Series Bulletin No. 56, Oklahoma Agricultural 
Experiment Station: Stillwater, 1958, pp. 95-104; 
2Ibid •. , p. 9 5 • 
8 
Most recent minimum resource studies have followed the general 
guidelines furnished by B�ewster. Varley and Tolley argued that �he 
approach known as "resources needed for specified income levels 11 
aims for farm organizations giving a return to operator labor and 
' 
·3 management similar to what could be earned in non-farm employment. 
They state that thi.s approach is desirable for two reasons : 4 
1. It aims at an appropriate policy goal, and 
2. This is t'he direction farmers are likely to be 
pushed by market forces in the long run. 
Their recommended procedure for an analytical study was 
11 •• � to assume a specified level of return to the operator's labof, 
capital, and management with a residual return imputed to land.11 5 
The analytical procedures used in this study are based on those 
suggested by Varley and Tolley. 
Work by Connor refined the analytical procedures 1 suggested 
by Varley and Tolley in order to develop and examine• potential 
long-run adjustments for farm operators in the Panhandle- region of 
Ok�ahoma.6 Connor found that "·•: the hypothesis that farmers 
I 
3A. P. Varley and G. S. Tolley, "Simultaneous Tal?get Planning 
for Farms and the Area", Journal of Farm Economics, XLIV (1962), 
pp. 979-991. 
4Ibid., p. 979. 
5Ibid., p. 991. 
6Larry Jean Connor, Long-Run Ad,justment Hypothesis for Fam 
Operators in� Sparsely Populated, Hieh-Risk Area of the Great 
Plains, (unpublished Ph.D. thesis), Oklahoma State University: 
Stillwater, Oklahoma, 1964. 
9 
acquire some minimum amount of resources sufficient to pbtain an 
acceptable return to labor and management does not appear to be an 
adequate explanation of the trend in farm size by itself. "7 More 
plausible explanations of present and prospective farm sizes app,ared 
to be different adjustment hypotheses recognizing the effects of 
owned resources, alternative yield expectations, and the interaction 
of these iteins. 
Many of the Oklahoma farm operators"·•• apparently choose 
farm plans which provide some acceptable return to their owned re­
sources."8 Connor's study required the fonnulation of several 
altern�tive models to test his hypotheses. The operational model 
used in this study is based on the one used by Conner. 
Questioning operators who recently quit farming may indicate 
their reasons for making the adjustments often required 1 to establish 
a different mode of life. In an Illinois study of 200 operators 
who had capital investment in machinery and equipnent, Guither found 
that 75 percent had quit voluntarily. 9 
Of those forced to leave the main reasons given were: 
(1) health failure, (2) lack of income to meet family needs, (3) 
termina�ion of the lease, (4) sale of fann, and (5) restriction of 
7Ibid. , p. 126. 
8 -Ibid. , p. 12?. 
9Harold D. Guither, "Factors Influencing Farm Operator's 
Decisions to Leave Fanning'.', Journal of Fann Economics, Vol. 45 
No. 3 (1963), pp. 567-5?6. 
10 
credit and heavy �ebt. Of all operators who quit fanning, one 
third said rising costs, declining prices and low incomes created· 
financial problems and two thirds indicated this had some influence 
on their decision. Guither indicated that "··· these operators 
either were not making enough money to meet farm expenses and family 
needs, found return on capital and labor was low or had the ·ability, 
training, or ·aptitude to qualify for higher paying off-fann employ­
ment. nlO 
The most frequently mentioned advantages of the new employment 
�e�e more and steadier income, more security, and easier physical 
work. 
Gui ther concluded that many of the Illinois operators who 
Cl':Jit fanning lacked the capital and land resources t.o make an 
effi
1
cient and �rofitable fann unit •11 Of those farmers whose 
' 
. 1 
reason for leaving was economic, a major financial problem was in-
sufficient business volume or lack of land and capital resources to 
balance the available labor. 
The Long Run 
In a rec.ent study Barnhill determined ". • • the long-run least­
, 
cost organization of all measurable production services needed to 
' \ 
lOibid.! p. 575. 
11Ibid. 
11 
obtain specified levels of earnings for the operator's labor and 
management. "12 Barnhill states that this goal differs .considerabiy 
from the usual type of farm management problem • . Instead of maxi­
mizing income with some resources at a fixed level the problem of 
minimizing cost for a given income presupposes a long-run planning 
situation with all resource quantities being variable. 
Liebhafsky explained the long-run concept in the following 
13 mB.Dfer: 
The term "long-run" refers to a period of time 
sufficiently long to allow all of the economic vari­
ables in the problem to change except those which 
are related to the economic growth of an industry 
or of a group of industries and not of a single firm. 
In the case of the theory of the firm, for example, 
in the long run, all costs a.re allowed to vacy, and 
thus there are no fixed costs. Consequently, the 
plant size is no longer fixed but becomes an addi­
tional variable in the problem • • •  
Land, labor, and capital become variable resources and cannot be 
restricted to an individual finn. This does not imply that land is 
not limited to a specific agricultural area. What is imp;Lied is 
that the time period is long enough for changes in resources to be 
made. In order for all resources to be variable, sufficient time for 
transactions, for ex.ample of land, and changes in institutions must 
be allowed. · 
12!farold E. Barnhill, Resource Requirements -2!! Farms .f.2!: Speci­
fied Operator Incomes, Agricultural Economic Report No. 5, U. S. 
Department of Agriculture: Washington, D. C. , November, 1964, p. 40. 
13H. H. Liebhafsky, The Nature of Price 'Theory,_The Dorsey 
.Press: Homewood, Illinois:-I963, pp .155-6. 
12 
Income as a Goal 
There is an ample supply of literature available questioning 
the usual assumption that the rational entrepreneur is one whose 
primary purpose is to utilize his resources in the production of 
various products so as to maximize profits. 14 After briefly sum­
marizing some of this literature, Connor suggests that profit maxi­
mization may not be the only motive of this decision maker in 
I 
agriculture. 
Within agriculture, some evidence that motives 
other than profit maximization exist is available. 1 
For example, many fann adjustment studies indicate 
that net returns to fanners can be increased with 
increases in fann size over quite a wide range. 
Fanners interested in maximizing profits would thu� 
want to expand the size of fann to the limit of 
their managerial ability (assuming a limit on 
management in the area). Hence, with the assump­
tions of profit maximization, sufficient adjustment 
time, perfect knowledge of opportunities, and adequate 
managerial ability, there should not be any ineffi­
ciently organized farms of given sizes, except where 
·short-run resource limits are effective constraints. 
Given time for resource adjustments, there should also 
not be any problems associated with marginal farms -and 15 less than full utilization of resources in agriculture. 
Since these problems do exist in agriculture, it may be n ••• reason­
able to assume that motives other than profit maximization exist 
14For a brief stretch by several authors of some of the 
criticisms of this assumption and suggestions fo'r other goals see 
Joseph 1 W. McGuire, Ed. , Interdisciplinary Studies in Business Be­
havior, -south-western Publishing Company: Cincinnati 27, Ohio, 
1962. 
15connor, pp. 20-21. 
to' �ome degree along with impediments such as lack of knowledge 
d 1. ·t t.. "16 an resource JJill. a ions. 
13 
In a static economy Connor's argument is a reasonable one for 
motives other than· profit maximization in agriculture. However, in 
a competitive economy, under these assumptions, pure profit does 
not exist when these problems are solved. 
In agriculture, as in other industries, changes do not take 
place under perfect· knowledge. Nej.ther do entreprenuers immediately 
possess the managerial ability to reorganize their firms to achieve 
the optimum in resource use . 
When the structure of an industry is changing, time is always 
required before the marginal value productivities of mobile re- · 
sources are equated. For agriculture, technology seE;111s to be reduc­
ing the marginal value product of labor relative to the employment 
of other resources such as capital. Because demand is'incr�asing 
only slowly for agricultural products the result is a labor surplus 
in agriculture. 
The return to operator labor and management may represent 
the opportunity cost of employing this resource in agriculture or: 
other areas of the economy. An entreprenuer may max:i.mi'ze profits \ 
by switching his· resources out of agriculture. Many times the most 
mobile of resources is labor. 
1 6 1 l Ibid. , P• 21. 
204424 SOUTH DAKOTA ST ATE UNJVERSITY LIBRARY 
14 
Selection of appropriate income goals can be the dual of profit 
maximization in the l�ng run. An income goal can aid the individual 
fanner in mak�ng decisions on the types of adjustments he needs to 
ma�e in uti�zing all his resources--land, labor, capital and 
management--in the production of products by the most efficient I 
method. Income goals can.indicate the long-run adjustpients farmers 
and the farm firm are likely to make with other industries and with 
other firms within the area. 
Ii 
CHAPTER III 
METHODS OF ANALYSIS 
· The analytical method used in this study employed linear 
programming to detennine the minimum resource requirements needed 
for specified income levels. 
Linear Programming 
15 
Linear Programming is a method of mathematical analysis where­
by some objective function is minimized or maximized subject to 
various restrictions. 1 Any problem containing three main components 
may be expressed as a linear programming problem. The required 
. t 2 componen s are : 
1. An objective; · 
2. Alternative methods or processes for reaching the 
objective; and · 
3 .  Restrictions, either on the resources o� the products 
they produce�. 
However, the usefulness of a solution obta�ned by an appli­
cation of the linear programming method to a problem will depend 
lsaul I. Gass, Linear Programming Methods � Applications, 
2nd 1 ed. , McGraw-Hill Book Company, New York, 1964, p .  3. 
2Earl O. Heady and Wilfred Caudler, Linear Programming 
M�thods, Iowa State College Press : Ames, Iowa, 1958, pp. 2-4. 
\ 
16 
on how well the problem confonns with the assumptions of ' linear 
programming. The basic assumptions used in linear programming are: 3 
L Linearity: Which restricts variables to the first power, 
thus only "straight line" relationships are employed in 
linear programming. This means that input-output coef­
ficients used are assumed to be constant, or are repre­
sented by a linear relationship between the factor input 
and product output, and the prices paid for resources or 
prices received for products do not change with the 
volume of output . 
2. Additivity : This means that the activities or processe� 
must be additive, i.e. when two or more are used, their 
total product must be the sum of their individual pro�ucts. 
B .  Divisibility: Which means that factors can be u�ed and 
commodities produced in quantities which are fractional 
units. Resources and products are assumed to be con­
tinuous infinitely divisibles. 
4. Finiteness: This means that there is a limit 'to the 
number of alternative activities and to the resource 
restrictions which need to be considered. 
The .technique is carried out by . stating the problem in the 
form of a .mathematical model using linear equations. The complete 
mathematical statement of the problem includes a set of simultaneous 
1 ' 
17 
linear equations which represent the conditions of the ·problem and 
a lihear function which eA--presses the objective of the problern.4 
In order to illustrate the mathematical model for detennining 
the minimum resource requirements needed for specified income levels, 
the income level of the operator, the resource . restrictions, and the 
admissable enterprises must be given. Assuming the objectiv� is to 
minimize, for example the land input, the minimum resources problem 
may be l summarized as .follows:
5 
Minimize the amount of land 
(1) f = � cjx.; , with x .  > o, ' J=l V J 
where cj is the quantity of land required per unit of the 
· jth product and xj is the .quantity of the jth pr�duct pro­
duced. The linear statement of the objective is subject to 
the resource restrictions 
where aij is the quantity of the ijth input required per unit 
of the jth product, bi is the amount of the ith restricted 
input and m is the number of restricted inputs. Some income 
level, B, is sought for use of the minimum amounts of resource. 
¼ass, p .  3 .  
5The basic model was first suggested by Varley and Tolley, 
PP• 985-6. A model similar to the one in this study is found 
in Conner, p .  42. 
. I 
The income requirement is 
( 3 )  L r  x = B, 
n=l j j1 
where rj is the net revenue from the production of one unit 
of the jth product and B is the specified income level. 
The Selected Criterion 
18 
The quantity of land was the resource factor minimized in this 
study. However, any of the three factors of production (land, labor, 
' . 
' or. capital) might be chosen ·as the criterion to use for minimizing 
the 1 resource requirements needed to attain the specified given in-· 
I 
come level. 6 The question of what values should be minimized is 
I 
answerable only with a very definite idea of th� problem situation . 
Very specific assumptions must be made concerning wh�t !actors are 
fixed in order to select the necessary criterion. ? 
I j 
Given the problem obj ectives, the criterion selected mirrlmizes 
I 
the quantity of the chosen factor so as to attain the desired level 
I V 
of \income with. the most profitable quantity of the other resources 
and the minimum quantity of this chosen factor. Other resources 
will be used to the point where their marginal value products 
I 
equal their prices. 
6Brewster, p. 99 . 
7Ibid . 
. r  
In a minimum resource study conducted in the Panhandle area 
· of Oklahoma, land was chosen as the factor to b,e minimized because 
of the following reasons: 8 
( 1 ) · Land was the critical factor in the conceptual model 
in this study; 
(2) Land prices were extremely difficult to estimate; 
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(3 ) Land is ' a major factor of production in the agricultural 
sector · , 
( 4) Land is , limited in quantity in a particular area; and 
(5) The solution obtained should be similar to those for 
a minimum capital criterion . 
Similar reasons can be given for choosing land as the factor 
to be minimized in this study . In Faulk County, land is probably 
the least mobile of the three factors of productiQn and presently 
has the smallest oppo.rt,unity to be used outside the agricultural 
sector compared to other resources in this particular area . 1 Labor 
was not chosen as the factor to be minimized since there is no 
reas�n to believe the supply is fixed for the area ., 
Minimizing capital might be used as the criterion equation 
since many fanners in this area are restricted by the amount of , 
c�pital they cs.n borrow or control. However, since land investment 
comprises a large proportion of total investment results should be 
8connor, p. 43 • 
similar. Moreover, a high interest rate on capital will tend to 
· restrict the amount used and cause a shift to those ·enterprises 
which give a higher return per dollar invested. 
Income Levels 
20 
For the purposes of this study the meaning of income levels 
is . '' return to operator labor and management" .  Return to operator 
labor and management implies that all other resources• are paid their 
market prices. The selected income level is then an opportunity 
cost of using labor and mangement in fanning . 9 
Return t� operator labor and management may or may not be the 
same as disposable income to the farm family. Family disposable 
income is a "•·· residual to owned resources after rented or bor-
rowed resources are paid their market prices and annual cash and 
overhead costs are paid. rr10 Thus dispo•sable family incom� may be 
greater than the return to operator labor and management when re­
sources are owned. 
The number and range of income levels that conceptually can 
be selected is a continuum. However, management capabilitie� and 
economies of scale will place upper limitations on the �ncome range . 
91arry J. Connor and Odell L. Walker, "Minimum Resource Re­
quirements for Specified Incomes ; Clay-Loam Soils in the Oklahoma 
Panhandle tt , Oklahoma Current Farm Economics, Vol. 37, March, 1964, 
pp . 16-17 • . 
lOibid. 
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From a practical standpoint , only a few income levels could and need 
to te selected .  
The question o f  what level of income t o  select ,is one of ; the 
more difficult problems in a minimum resource study. Br,ewster 
I ·  
approached the problem of what income levels to select from a com-
parative welfare standpoint . He indicated there .is a , need by farm 
I 
\ peo,ple to know th� amounts and kinds of resources which are required 
in agriculture " • · ·  to enable farm operators w�th ,average ability to 
have levels of earning equal to the median earnings of semi-skilled 
workers in non-farm employments . 11 11 This knowledge would be ad­I 
vantageous to both farm and non-farm people since in a competitive 
economf the greatest total of goods and services is made available 
only when tbs earnings in all employments approach equality for the 
same kinds of production factors--land , labor, and capital � 
1 
The problem of incorne selection is complicated because identi-
. cal money income comparisons between farm and non-farm workers are 
not real income comparisons . Ideally, the most appropriate income 
levels are 11  • • • industrial worker earnings adjusted for differences 
in the purchasing power of money, cost of living , ·and values of non­
money income items so that any given level would represent equivalent 
quantities of want-satisfying goods in both farm and non-f�rm modes 
f l . f  1112 o 1. e .  I n  actuality only rough comparisons - can be made . 
11Brewster, p . 96. 
12Ibid. , p .  98 . · 
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The income levels selected for this  study were 3,000 dollars, 
5,000 dollars, and 10,000 dollars . These incomes may represent 
. I 
variations which exist in skills and training among operator�. 
They may also represent goals of different operators or society 
goals. A recent goverrnnent report indicates that a family with an 
income below 3,000 dollars is living in povert;. 13 Table 1 gives 
, the average annu�l earnings of production and nonsupervisory workers 
I 
in selected industries in the United States and South Dakota. 
1-3u . s .  ·oepartment of Agriculture, Poverty in Rural Areas of 
the United States, Agricultural Economics  Report No. 63 (Washingtpn, 
. D. C. , November, 1964) . 
I 
Table 1. Average Annual Earnings of Production ·or Non-supervisory 
Workers for Selected Industries in the United States 'and 
South Dakota, 1964 






U. S.a South Dakota 
I 
Selected Industries : 
Contract construction 
Motor Freight Transportation 
and Warehousing 
Mining 
�abricated Metal Products 
Commumcation and Electric, 
Gas and Sanitary Services 
Paper and Alli�d Printingc 
Wholesale Trade 
Food and Kindred Products 
Lumber and Wood Products 
Banking d Retail Trade 
Dollars Dollars 
6,867 5, 947 
6,3 53 6, 364 
6,131 5, 499 
6,057 4, 626 
5,998 4, 966 
5,821 5, 292 
5, 333 4, 842 
5, 083 6, 026 
4,451 4, 556 
3, 987 3,273 
3, 637 3, 522 
au. s. Department Qf Commerce, Survey of Current Business, 
Office of Business Economics (Washington, D. C . , July, 1965). 
bu. s. Department of Labor, :Employment and Earnings Statistics 
for States and Area, 193 9-1964, Bureau of Labor Statistics, 
(Washington, D. C. , June, 1965), pp. 537-540. 
cAlso Printing, Publishing and Allied Industries . 
dExcept eating and drinking places. 
' '  ' 
CHAPTER IV 
ASSUMPTIONS OF  THE MODEL 
The use of linear programming in problem analysi� requires 
thatJ the assumptions of the model be explicitly stated. The assump­





Since land was chosen as the criterion to be minimized, the 
number of acres in the farm model was detennined by the programming 
process. In order to have a representative fann situation, �t was 
necessary that each , acre· be representative of a typical acre in 
Faulk County. The assumed percentage composition of an acre of 
agricultural land among pastureland, cropland, and other uses is 
given in Table 2. The division is based on a report by the·state 
Soil and Water Conservation Needs Committee of South Dakota.1 
Cropland was divided into four classes. The di vision was · 
based on management problems that arise when the lan� is used for 
cropping purposes. The physical capabilities and limitations of land 
·primarily determine the management practices needed io maintain �eld 
levels afid conservation of soil and water resources. 
lThe South Dakota Conservation Needs Committee� South Dakota 
§.ill �  Water Conservation Needs Inventory, May, 1962. 
I , 
Table 2. Assumed Percentage Composition of an Acre of Fannland, 
Faulk County 
Item 





Total Cropland a 
Nati�e Hay or Pasture 
Rangeland 
Other : Fannstead, Roads, Trees, 
Fences, and Wasteland 
10 . 4  
20. 9  





3 9.8  
Total 100. 0 
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8Based on present use as determined by Economics Department survey. 
Source : Adapted from The South Dakota Conservation Needs Committee, 
South Dakota Soil and Water Conservation Needs Inventory, 
· May, 1962, p. 43. 
Definitions of the assumed cropland classes used in this 
study are as follows : 2 
1) Class a land includes all capability-class II land except 
that portion subject to erosion. This class represents 
24 per cent of all cropland and in general is the most 
favorable land for cropping purposes . 
2Btiefly, a land-capability unit is a group of soils that are 
nearly alike in potential for agricultural use, plant . growth , and 
response to similar treatment and management . For a more complete 
definition of the land-capability classes and subclasses see the 
South Dakota §2i1 � Water Conservation Needs Inventory, pp ." 88-94. 
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2)  Class b land includes capability-class Ile and Ille land 
where " e" indicates erosion may play . a role in limiting 
the use of this land . Some conservation practices such 
as terracing and/or selection of crop rotations are re­
quired on this land . This class represents 48 per cent 
of all cropland . 
3 )  Class c land consists of capability-class Ills land where 
'·' s 1 1  refers to unfavorable soil conditions. · Soil limita­
tions in the root zone are a maj or problem and must be 
constantly considered in any cropping sequence or selection. 
Class c represents 22. per cent of all cropland. 
· 4) Class d land includes capability-class IVw and Vw where 
"w" refers to excess water problems. Very .careful manage­
ment is required when these soils are used for cultivated 
crops . This class is representative of six per cent of 
the total cropland in the county . 
Wheat allotments used in this study were based on ASC reports 
! 
for 1966 . and average allotments as detennined by a 1 s�rvey of Faulk 
Coµnty farmers. Only one wheat restriction was used in this study. 
The farm manager is assumed to desire to quality for price supports 
I . 
under the conditions of the . wheat program for 1966. 1 i 
Labor Assumptions 
The representatfve farm model used in this ·study was assumed 
to be a family' ·farm. However, only operator labor .was considered 
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avai+able for fann use . The total operator labor available is 3000 
man-hours per yeai:- . The  assumed annual overhead labor reqti.irement 
was 900 man-hours . 
The operator labor directly available for productive purposes 
wa� divided into five periods as follows : ' \ 
1) Period one , November 16 to March 15 , was a,Llo cated 508 
I 
hours of operator labor; 
2) Period two , March 16 to April 30 , was allocated 210 man-
hours ; 
3 ) Period three, May 1 to July 15 , was assum�d to  have 
available 493 hours ; 
4) Period four, July 16 to _September 30 , was allocated 583 
' hours ; and 
5) Period five, from October 1 through November 15,, was 
_ allocated 306 hours of operator labor . 
These five · periods are intended to be representative of the different 
rush periods of farm and ranch work in Faulk County. , ,ThE? i'average 
dates for cropping operations in Faulk County are shown in ;Table 
19· of the appendix. 
Additional labor could be hired in each of the five periods 
as needed at a cost of $1 . 25 per hour . Hired labor may not always 
be ' available as  needed at this wage rate . · However, family labor 
can often be substituted for all or part of the �ired labor 
requirement . 
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One of the most influential factors in detennining the amount 
of labor used on both crop and livestock fa:nns is the degree of 
mechanization. Factors other than the degree of mechanization also 
influence the . total labor required for a given level of earnings . 
The price-cost ratio influences the labor requirements. . Custom 
· work can substitute for operator and other hire� labor. Custom 
hiring1 is less expensive than owning the equipment when the size of 
the job to be done is too small to spread the ma.chine overhead cost 
over several units of output. 
In this study, stack moving was considered to be custom hired. 
On 7aulk County farms, machine size and cost can generally be varied 
to match requirements for profitable ownership of machinery. Thus, 
custom hiring is generally used only for specialized jobs such as 
cattle spraying or for crops grown on a small acreage . 
Capital 
The amount of capital available to the firm was assumed un­
restricted if the return on its use is greater than the interest 
charge. Thus, capital can be borrowed as long a.a returns to the 
firm exceed or equal the assl.ll'Iled market rate of interest . All 
operating capital was charged seven per cent interest. ' The market 
rate of interest on land investment was 5. 5 per cent • . -This is the 
approximate current market interest rate. 
Ca.pit.al was 'divid.ed into total - and annual capitlil. Annual 
I 
capital was assumed to be the aver�ge annual investment ror the 
established farmer. Tota l capital indicates 'the outlay a farmer 
would need to start fanning . Interest was charged only on annual 
· capital. Thus, annual capital represents the opportunity cost of 
farming in this model. 
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Land accounts f�r a major portion of the total c�pital re­
qui�ement of the fann firm. Infonnation from various sources indi­
cate the 1964-65 average land price in Faulk County was approximately 
60 1ollars per · acre. The sources included 1964 census data and 
information obtained from the Federal Land Bank Association serving 
Faulk County. 
Buildings, . Machinery., and Equipnent 
No substantial investment in buildings was required for arry 
of the enterprises included in this study. The average building 
investment required for the various livestock enterprises was allo­
cated to that particular enterprise. Investment in storage facili­
ties was assumed to; be included in the land pric�. 
The assumed. investment and cost requirements for machinery 
alternatives are shown in Table 14 of the appendix. Operating costs 
for the machinery used in this study are based on the assumption 
that the mach;ne is used enough to wear out during its useful live. 
Where feasible, depreciation was charged to crop activities at the 
mini.mum wearout rate. Machine costs which could not be allocated 
to a particular crop activity or on a per acre _ basis were added t·o 
the income requirement � 
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Livestock equipnent costs were allocated on a use basis to 
· indf vi dual livestock enterprises. Most fanns in Faulk Count:y have 
available stock tanks, feed bunks, salt boxes and other livestock 
equipment . Investment and costs for special equipnent, such as 
portable feeding facilities for hogs, were charged to the enterprise 
requiring the equipnent. 
Overhead Costs 
Costs that could not be allocated to any particular enterprise 
but varied with the number of acres in the fann are · shown in Table 
15 of the appendix.. · These costs were assumed to be interest on 
land, land tax, a portion of the liability insurance, and depreci­
ation and maintenance on fences . 
Some costs do not vary with fann size or are constant over 
wide ranges of farm size. These costs could not be allocat�d to a 
particular enterprise or charged on a per acre basis, but were 
added. to the income requirement. Table 16 of the appendix gives a 
summary of these costs. 
Enterprise Alternatives 
The production p!'ssibilities allowed in the linear programming 
model of this study are shown in Table 23 of the appendix. The 
number of production activities included in thi� analysis was 
nece�sarily limited by .the finiteness of the operational model and 
particularly by the machine capacity available. Also , , production 
activities were restricted by the climate and physical characteristics 
of the area , and the limited markets for speciali,zed cr9ps. Thus, 
I ·  
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the activities considered when deciding on the combination of farm 
enterprises consistent with the minimum resource, requirements for 
specified operator income levels were typical or re�ommended proc­
esses for the area. 
Crop Activities 
Admissible ··crop enterprises in various rot�ti�ns were wheat, 
corn grain, corn silage, oats, flax, barley, and alfalfa hay. Re-
seedin'.g cropland to native grasses and native and tame grass mixtures 
was1 not considered because of the general lack ·of information on 
risk in obtaining suitable stands and potential yields. · 
All activities allowed on cropland were rotations as no _ con-
t�nuou,s crop sequenc,es are recommended for the area . · · Very, few 
farmers in the area are found to use continuous one-crop systems . 
Rotations were selected on the basis - of recornmendati�ns by agrono­
mists and those usual in the area as determined by personal inter­
view survey. 
Livestock Activities 
A total of 12 livestock activities were considered as produc­
tion alternatives. A cow-cal.f enterprise, assuming a 92 · pJrcent 
calf crop with one sixth of the cows replaced annuall�, was included 
in the model. Average annual salable products are one sixth of a 
I 1000 pound cull cow and 76 percent of a 4.30 pound cal-'4" � Calves are 
assumed to be weaned the latter part of October. 
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Other livestock enterprises ,consist of feeding ·steer calves 
• on alternative rations and weights and for varying lengths of time. 
The stocker enterpri�e winters a 430-pound calf on a ration of 
either silage - or grain plu s hay. The yearling calf is then placed 
on pasture �ntil it weighs 700 pounds in late summer. · 
The four calf feeding activities allow 430-pound steer calves 
to be obtained in October, wintered, and fed in drylot with or with­
out silage at a rate sufficient to allow sale of a choice 1050-pound 
· steer the following October. Pasturing calves for approximately 
three months was considered as an alternative to continual drylot 
feeding. However, the marketable product would then be a 1100-pound 
·, choice steer. 
'!he enly hog enterprise in ' the model consisted of a gilt with 
, �:�s weaned per litter . Pigs are farrowed in the spring and 
sold as 225-pound market hogs the following fall. On� gilt is re-
tained for replacement purposes. Portable farrowing and feeding 
facilities are used in this enterprise , 
Buy. Sell, and Feeding Activities 
Feeder calves were allowed to be bought or sold. Feeder 
calves could be either bought or raised and then transfered into 
\ 
the stocker activities or the fed yearling activities. Stocker 
steers could be sold or transfered into the yearling fee�ng 
activities. Also included in the model was the opportunity to buy 
I 
stocker steers . 
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Two activities allowed the possibility of purchasing 700-pound 
yeatling calves in October and selling 1100-pound choice st�ers the 
following April. Two other activities allowed feeding of yearling 
calves year around by purchasing 700-pound steer.s after selling the 
choice steers. 
I ;  
other activities allowed labor to be hired for each of the 
five labor periods. Either native or alfalfa hay could be fed, but 
a hay selling activity was not included . Oats, corn and barley 
\ 
could be either fed or sold . In addition, selling activities were 
included for wheat and flax. Land buying was the final activity 
in �he model. 
Budgeting Assumptions 
Budgets were devel·oped for each of the production activities 
considered in the model. The budgets were. based on ·the assumption 
that improved technological and management levels are used in Faulk 
County . · survey information indicated that Faulk County farmers 
currently use some of the recommended practices included in the 
budgets. Other practices included in the study and not .currently 
used by most fanner� are likely to be adopted by a. majority of 
fanners within five to ten years . 
For instance, the yields levels used in this study are 
slightly- above the average reported for the county. However, these 
yields can easily be obtained by fann.ers who adopt recommended crop­
ping practices a.nd are being realized by the better farmers. 
I ·  
The - assumed yields used in this study are found in Table 17 of the 
appendi�. 
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The assumptions used in the cost and returns schedules devel­
oped for each of the prod ction activities came from ·a number of 
sources. Predicted crop yields and application rates for 'fertilizer, 
herbicides, and insecticides for the area were developed for NC-54 
and pP-5 research .projects .3 However, adaptations of this data were 
required to. fit the more localized conditions of this ' study. 
The set of assumptions concerning the input-output relation­
ships for livestock activi ties also was similar to that used in 
NC-54. Furthermore, this set of assumptions appeared realistic for 
this .study. 
The assumed prices paid and received in this study are shown 
in Tab�e 13 of the appendix.  These prices are not forecasts, but 
represent an estimate of future prices that are internally consistent 
on a relative basis • 
• 
1 
An example of the initial programming model including input- , 
output coefficients is given in Table 24 of the appen?ix. Restric-
tiops and activities are identified in appendix Tables
1
22 and 23, 
respectively. 
I i  
3The data used ip these two research projects were developed 
by Professor John Sanderson based on figures supplied in consulta­
tion with staff members of the Agronomy Department at South Dakota 
State University. 
CHAPTER V 
MINIMUM RESOURCE MODEL WITH NONLAND 
BASED LIVESTOCK ENTERPRISES 
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The purpose of this chapter is to examine and evaluate the 
minimum resources which are required to obtain specified levels of 
operator income with selected livestock purchase activities. Farmers 
· in Faulk County may want sufficient resources to attain a desired 
income level and insure finn survival. The minimum resource re­
quirements needed to obtain specified returns to operator labor and 
management may indic·ate the adjustments farmers in Faulk County are 
likely to make. 
Adjustments depend on known technical, institutional, and 
economic conditions within and outside agriculture • . Current tech­
nology applicable to Faulk County fanns, current support pr�grams, 
and 1966 acreage allotments for wheat were assumed in this study. 
Only owner-operator situations are considered in this chapter. 
Programming techniques were used to find the least-cost combination 
of resources needed to represent three specified opportunity cost 
I , 
levels of using labor and management in fanning. 
Estimated Minimum Resource Requirements 
The _estimated minimum resource requirements needed to earn a 
I I 
3 ,000 dollar, 5,000 dollar, and 10 ,_000 dollar return ·to operator 
labor and management _are shown in Table 3 .  The table include·s: 
I . 
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(1) total land and acres of different crops, (2) types and sizes of 
liv�stock enterprises, ( 3 ) hours of operator labor, ( 4) inv�stment 
in land, buildings, machinery and equipment, ( 5 ) the ' yotal opel"ating 
capital, (6 ) gross sales, and ( 7) the general classes of expenses. 
However, only total land, labor, capital, and gross �ncome are 
I :  
analyzed in this chapter. 
The total land requirement to earn a 3,000 dollar return tp 
operator labor and management was 1,016 acres; the total labor re-
1 l 
quirenient was 3,122 hours ; and the total capital requirement was 
_100,136 dollars. Land, the factor mimimized in this study, accounted 
for 1 over 60 percent of the total capital. 
Average annual gross income needed to earn a 3 ,000 dollar 
return to operator labor and management amounted to _34,109 dollars. 
Of the programmed gross sales, 91 percent originated from selling 
119 fat cattle. These cattle were bought as calves· and fed out. 
As expected, an increase in the specified income level re- . 
sulted in a.n increase in minimum resource requirements . A ; ,ooo 
dollar return to operator labor and manage1nent required .a minimum of 
1,613 total acres of land. The total labor requirem.ent_was 4, 269 
hours; and the tot�l capital requirement amounted . to 155 , 546 dollars. 
Land investment accounted for 63 percent of the total investment. 
Again, 90 percent of the gross sales were fat cattle receipts with 
wheat and flax sales the remainder. 
To earn a 10,000 dollar return to operator labor and management 
required 3, 280 total acres of larid, 7,146 total hours of labor and 
· 1  
. I 
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297 , 578 dollars total capital . Land investment accounts for 66 per­
cent of the total capital requirement . Fat cattle sales were 80 
percent of the 97, 902 dollar gross income figure; hogs were seven 
percent, and wheat and flax sales 13 percent. 
All crops except barley appeared in one or another of the 
various rotations composing the final solution. However, oats 
be replaced by barley with only a small change in the resource re­
quirements or 'price ratio . 
The rotations included in the final solution ·varied wi�h the 
land class, and the income level. The class a cropland included 
I 
corp-wheat and corn silage-wheat for all three income levels. For 
the class b cropland the rotations selected by programmir,ig were 
corn-oats for,> the ·3 , 000 dollar· and 5, 000 dollar income levels, and 
corn-oats and· corn-wheat for the 10, 000 dollar income level-. The 
class c cropland rotation included wheat-corn-flax and three years 
of alfalfa for all three income levels . Class d cropland consisted 
of a rotation that included one year of flax, one year 1 of wheat and 
one year of fallow for all three selected levels of return to oper­
ate� labor and management . 
The wheat allotment proved to be a restriction only at the 
10, 000 dollar income level . At all other income levels, other 
resources restricted the number of wheat acres. 
. I 
1 Labor ·requirements varied seasonally . It was profitable to 
hire labor during periods two and _ three at all three income levels. 
Period three, May 1 to July 15, was the period when the largest 
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amount1s of labor were hired. Although operator labor was not em-
ployed 1 during all periods , hiring labor on a seasonal basis proved 
profitable for two reasons : .  Some tasks require more than one man 
for efficient performance , and some seasonal tasks must be performed 
wit�in a relatively short period of time. Labor hired by periods 
and income levels follow. 
Return to operator labor and 
management 
Labor Period Unit $3,000 $5 ,000 $10, 000 
November 16 to March 15 hour 0 0 150 
March lq to April 3 0  hour 128 320 793 
May 1 to July 15 hour 229 654 1,676 
July 16 to September 3 0  hour · 0 271 9� 
October 1 to November 15 hour 0 ll6 547 
Indicated Adjustments 
Assuming that the programmed minimum resource r�qu.irements 
given in Table 3 are indications of the actual requirements :for 
specified incomes, economic pressures for adjµstments in both size . 
and' organization of Faulk County farms are present. Given the 
combination of fann resources found in Table 3 , a fann-operator can 
earn a 3,000 dollar return to operator labor and management on a 
below average size fann--using land as a measure of size. 1 With 
iThe average size of Census ·fanns in 1964 was 1,138 acres. 
I .  
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Table 3 .  
I 
Estimated Minimum Resource Requirements to Obtain Specified 
Returns t_o Operator Labor and Management with Specified 
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arncludes seven percent interest charge on all annual capital except 
land. 
bAssumes a current land price of 60 dollars and a 5 .5 percent 
interest rate on land investment . 
. I 
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an increase in the desired operator earnings , minimum resource 
requirements increase rapidly . For instance, at the 5,000 dollar 
income level the total land requirement increases by 597 acres, or · 
59 percent, over the 1, 016 acres required for a 3,000· dollar income. 
If 10 , 000 dollars is considered the income target, the r�quired lartd 
acreage, when compared to the 3,000 dollar incom� level, more than 
triples1. 
This rapid increase in minimum resource requirements corresponds 
with only slight changes in the enterprise  combination· of programmed 
farms at different levels of operator income. Increased operator 
. ' 
earnTngs could be achieved by adding resources in a nearly propor-
tional manner, especially when th_e increase was from the 3,000 
dollar to the 5 ,000 dollar income level. However, some reorganiza­
tion of both crop and livestock enterprises was noted at the 10,000 
dollar operator earning level. Both corn and wheat increased in 
proportion to other crop enterprises; and the hog ent�rprise appeared 
in the final solution as a partial replacement to �eeding· calves 
in drylot . 
When compared to the average farm, as shown by the 1964 Census, 
the programmed farm allocated a slightly larger percentage of total 
crop acreage to corn production. Small grain acreage other than 
wheat was replaced by corn acreage. The larger percentage of crop 
acreage devoted to corn production, compared to the Census farm, may 
be due to the type of libestock enterprises included in the final 
. solution of the mod�l. 
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The greatest difference between the organization of the pro­
grammed farm and a typical present fa.nn o ganization in Faulk County 
is found in a comparison of livestock enterprises. The least-cost 
organization of production resources included only livestock activi­
ties which. bought calves and sold choice fat cattle . · Very few 
fanners in Faulk County presently engage in similar livestock enter-
. t ·  2 prise prac ices. Cattle and other livestock feeding enterprises 
have disadvantages as they require large amounts of capital and a 
high level of management, and incur much risk. 
Besides these disadvantages, a limiting factor to general 
livest,ock feeding for Faulk County and the immediate area may be a 
possible shortage in the supply _ of calves and feed at the assumed 
cost-price ratio. However, both feed grains and unfinished live­
st��k products are presently being exported from the area.
3
, Further, 
I .  
in the progrann:ned model feed grains were not allowed to be bought 
I 
so that only the number of livestock for which ·feed was available I 
could be fed. 
A restriction ( in the short-run at least) to cattle feeding in 
the area may be lack of available capital or credit for this purpose. 
Agricultural credit institutions may be reluctant to loan money for 
cattle feeding when neither they nor the potential feeder have little 
2see Chapter VII . 
3Rex D. Helfin�tine , "Our Changing Competitive Position", 
Managing Change in the Livestock Industry of South Dakota, Economics· 
Pamphlet 124, Economics. Department, Agricultural Experiment Station, 
South Dakota State University, 1965, pp. 48-53. 
I 
previous knowledge of probable profits and risks!. Owner-operators 
may have little desire to invest money into an operation they con-
sider risky and/or have little management knowledge . More research 
kno¥iedge is . needed on fa nner and lendine agencies in this area . 
But for those farmers who have or can acquire the needed capital 
and management, and do not discount heavily for risk ( good 
1
manage­
ment can reduce ��sk) livestock feeding may offer a method to attain 
desired income levels with the least-cost combination of resources . 
If farmers desire a return to operator labor and management 
above 3 ,000 dollars, farm size is likely to continue to increase 
in terms of both land and other resources employed . Operators 
who desire to receive labor and_ management returns compalable to 
what they could earn in non-farm employment ( an indicatio� that 
thir return is aoove 3 , 000 dollars is shown in Table 1) are likely, 
I 
to attempt to make necessary adjustments . The progr�ed results 
in
1
this chapter indicate that the most efficient adjustments in terms 
of resources,  excluding management , may include both increases 1n 
I 
size and �n reorganization of enterprises for a nUJnber 1 iof fann-
operators in Faulk County . 
. I 
1 • CHAPTER ,VI 
THE EFFECTS OF CHANGES IN LAND PRICE ON THE 
ESTIMATED MINIMUM RESOURCE REQUIREMENTS 
Many failmers in Faulk County own all or part of their land . 
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Fanners who have an investment in land and other resources can use 
the return received from these owned resources to incr.ease family 
disposable income or for other purposes, such as farm expansion and 
weathering the bad years. 
Results in the previous chapter of this study indicated that 
land �nvestment accounted for 60-66 percent of total capital re­
quirements . Hence, changing the return to land should indicate the 
nature of the effect owned resources can have on the minimum re­
source requirements for specified income levels. It is assumed 
that .in the long run and in a competitive economy all resources 
will· have a tendency to adjust until their marginal value products 
among alternative employments are equal. 
In this �hapter programmed changes were made in interest rates 
or returns to land. If the land is assumed to be operator-owned 
I 
a change in the interest rate is equivalent to a change in ,the land 
price. That is, an equal percentage change in either the interest 
rate or return to land will have the same effect on land price. 
Tlie base land. price used in this study was 60 dollars--the 
appJoximate current average price of an acre of agricultural · land 
in Faulk County . The market rate of interest was 5. 5 percent. 
Three changes were made in the base land price ( interest rate) . 
The three changes made were to O ,  50 , and 125 percent of the 
assumed market interest rate or of the assumed return to land. 
That is, land prices of zero , 30 ,  and 75 dollars are compared with 
the 60 dollar base land price. Equivalent interest rates would be 
0. 0 percent , 2 .  75 percent , and 6 . 875 percent compare·d with the 
assumed market interest rate. 
'lhe 75 dollar land price is a projected land price based on 
This projected land 
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p�evious rates· of increase in land prices . 
price may be reached in five to ten years.1 Also, 8.11 interest rate 1 
of 6. 875 percent is comparable to the annual payment by a farmer who 
purchased land on a 3 0  year repayment plan , assuming a progressive 
typT of princ�pal payment. 
The estimated min�um resource requirements for the three 
changes in return to land are shown in Table 5 for a 3,000 dollar 
return to operator labor and management ; Table 6 for a 5 ,000 dollar 
return , and Table 7 for a 10,000 dollar return. 
The fanner who owns his land and requires no return on it can 
l earn a 3,000 �ollar return to operator labor and management with 
I 
578 acres, 5,000 dollars with 836 acres, and 10,000 dollars with a 
minimum of 1,564 acres. The farmer who invested only 3 0  dollars ( 
1According to statisti cs found in the U. S. Census of Agricul­
ture , . the estimated current market value of fant). land and buildings 
increased from 24 dollars per acre in 1950 to 42 dollars in 1959, 
and 56 dollars per acre in 1964. 
I ' 
an acre in his land or is willing to accept a 2 . 75 percent rate of 
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I rettlrn on the estimated current value can earn a 3,000 dollar return 
to operator labor and management with 728 acres ; 5,000 dollars with 
1, 081 acres, and 10,000 dollars with 2 ,131  acres. The . results for 
the 30 dollar land price re similar to those obtained under the 
assumption that the fa:nner owns 50 percent of the total l·and he 
op�rates and pays a rent equal to the market return on the landlord's 
invest�ent in land. 
l'tJhen the land price is 75 dollars (6. 875 percent interest 
rate) 1,370 acres were required to earn a 3,000 dollar return to 
operator labor and management; 2,279 acres were require
1
d to earn a 
5, 000· dollar return, and 4, 843 acres were required to earn a 10,0QO 
dollar return to operator labor and management. 
Similar changes in other resource requirements were noted as 
I 
land prices or the required returns to land were varied. Table 4 
�hows the percentage change in total land , total labor, total 
capital, and gross income when land prices var:, from the ba�e price ·. 
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Table 4 . Percentage Chanee in Estimated Minimum Resources Needed 
for Specified Return to Operator Labor and Management 
when Returns to Land Vary From the Assumed Market Returns, 
Faulk County 
Return 'to Oper- Selected Percent change in resource re-
ator Labor .and Resource quirements when land prices 




percent percent percent 
$3 ,000 
Total land -44 -38 +3 5 
Total labor -27 -16 +32 
Total capital -39 -23 +34 
I Gross i ncome -36 -16 +3 5 
$5 ,000 
Total land -48 -33 . +41 
Total labor -38 -25 +29 
Total capital -47 .;..31 +37 
Gross income -48 -32 +37 
$10 ,000 
Total land - 52 -3 5 +48 
Total labor -43 -27 +48 
Total capital -49 -32 +52 
Gross income -46 -27 +50 
a.The as
1
sumed basic land price was 60 dollars and the interest ·rate 
5� 5 percent. The base resource requirements are given in Table 3 .  
I 
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Table 5. Estimated Minimum Resource Requirements for 3 , 000 Dollar 
Return to Operator Labor and Managanent for Specified 













Feed Calf-Drylot - No 
Silage 
Feed Calf-Drylot-Silage 






Land and Buildings 
Machinery and Equipment 
Total Operating Capital 
Total Capital Requirement 
Gross ·sales 
Operating and Overhead 
Expenseb 
Return to Lande 
Machinery Fixed Costs 



























Land Price per Acrea 














2 , 285 
2 
2 , 133 
9 , 260 
15 ,431 
26 , 829 
21 , 940 
17 , 204 
0 
2,375 







































1 , 284 






5 , 651 
3 , 664 , 
3 ,000 
aAssumed -current land price is 60 dollars . 
brncludes seven percent interest charge on all annual capital 
except land . 
cFive and one-half percent interest charge on land investment. 
\. 
Table 6. Estimated Minimum Resource Requirements for 5,000 Dollar 
Return to Operato:r Labor and :Management for Specified 





















Land and Buildings 
Machinery and Equipment 
Tdtal Operating Capital 
Total Capital Requirement 
Gross Income 
Operatingband Overhead Expense 
Return to Lande 
Machinery Fixed Costs 



























Land Price per Acrea 


















19 , 630 
32, 799 


















2, 751 , 
438 




36 � 966 

















3 , 000 
2, 505 
178 , 489 
15,382 
53 ,490 







aAssumed current land price is 60 dollars. 
brncludes seven per�e.nt interest charge on all annual capital 
except land . 
°Five and one-half percent interest charge on land investment. 
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Table 7. Estimated Minimum Resource Requirements fo� 10 , 000 Dollar 
Return to Operator Labor and Management fo� Specified Land 





















Land and Buildings 
Machinery and Equipment 
Total Operating Capital 
Total papital ·Requirement 
Gross Income 
Operating and Overhead 
Expenseb 
Return to Lande 
Machinery Fixed Costs 
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3 ,ooo . 
7 , 557 






19 , 976 
7,976 
10,000 
aAss�ed current land price is 60 dollars. 
bincludes seven p�rcent interest charge on all annual c�pital. 
-°Five and one�half percent interest charge on land investment. 
CHAPTER VII 
THE EFFECTS OF CHANGES IN LIVESTOCK ENTERPRISES 
ON THE ESTIMATED RESOURCE R:mUIRENENTS 
A comparison of the previous programming results with present 
farms and ranches in Faulk County indicates that gross income was 
relatively high for the programmed fanns . 1 Most of the gross sales 
from the programmed farms resulted from the sale of fat cattle, 
which were bought as calves . Only when a 10,000 dollar return to 
operator labor and management was required or land pr�ced at 75 
dollars did other livestock activities enter the final solutions •. . 
I Very few farmers in Faulk . County presently have a·s their only 
0
livestock enterprise buying calves and feeding them to fat cattle ·1 
weights. A recent survey of 40 Faulk County farmers and ranchers 
showed only one farmer with a fat cattle operation and one farmer 
who combined a swine enterprise with cattle feeding. A total of 37 
I • 
of the 40 farmers had a beef cow herd . Of these 37, o!11y 11 fed 1 · 
calves to sell ei�her as stocker or as fat cattle. Several farmers' 
combined a beef cow herd with hogs or sheep or with both hogs and 
sheep. Some farmers were quite diversified and had a beef cow herd, 
I 
1According to the 1964 Census of Agriculture less th
.
an 8 per­
cent of the fanns in Faulk County in 1964 had gross incomes over 
20 , 000 dollars, while -the gross income was greater than ·20, 000 
dollars on all programmed farms included in Chapters V and VI. 
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hog enterprise, sheep enterprise and feeder cattle . Only six of 'the 
40 farms had a beef cow herd as the only livestock enterprise . 2 
Faulk County is in a high risk area for the production of 
crops and livestock . Rainfall ,  crop production, and prices show 
large fluctuations from year to year . Production of fat cattle is 
generally considered to be a "risky" enterprise. The combination 
of these factors might produce incomes that have large . annual vari­
ati9ns from the programmed models � It is conceivable that a combi­
nation of bad weather, high factor input costs and low prices for 
the salable products could result in a very low income available 
, I 
to the operator or a net loss to the firm for one or more sequential 
' . 
years . 
Many fann operators in Faulk County apparently try to diversify 
their operations in an attempt to reduce variations in their annual 
incomes . Also, some farm operators may prefer one type of livestock 
enterprise or combination of enterprises over others; and th.ey may 
be willing to reduce their income potential in order tQ state their 
prefe!ence. 
Alternate Model Formulations 
I 
In order to study the effects of changes in livestock enter-
prises on the minimum quantity and allocation of· resources three 
2Economics Department Survey of Faulk County. 
I 
I 
alternative m9dels were fonnulated. The three alternative model 
formulations were as follows : 
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( 1 ) First, the opp rtunity to buy feeder .calves or stockers 
was re1?1oved from the " original model. ,) This alternative is called 
model B for the purposes of identification in the tables of this 
chapter. 
(2) $econdly, the hog enterprise in addition to (1) was re-
movjd from the original model presented in Chapter V. 
tive is called model C. 
1
This a.lterna-
(3 ) The third model allowed only a beef cow herd for livestock 
enterprises. This model is identified as model D. 
The results of the programs for a 60 dollar land price and a 
3, 000 dollar return to operator labor and management. are sho�m in 
Table 9 ;  and the results for a 5,000 dollar return. to operator labor 
and management is shown in Table 10. Three alternative model formu­
lations were also programmed for the situation where no return is 
required on investment in 1And . Table 11 shows the result9 or the 
zero return to land situation for a 3,000 dollar return to operator 
labor and management; and Table 12 gives the results for the 5, 000 
dollar operator earnings level. 
3riie model presented in Chapter V which -included buy-sell 
feeder systems will be referred .to as the " original model". 
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The effects of the changes in livestock enterprises on total 
land , total l�bor, total capital and gross income wer� varied for , 
the zero return to land situation and the opportunity cost of land 
situation . The percentage change from the original estimated mini­
mum resources needed for specified levels of operator earnings for 






Table 8. Percentage Changes from Original Estimated }Iinimum Re­
· sources Needed for Speciried Levels of Operator Earnings 
for 1Selected Alternative Livestock Models; _ Market Return 











Percent change fFom original 
reauirement with livestock 
sy;tem: b 
B C . D 
Market Return to Land AssumedC 
Total land +33 +156 +501 
Total labor +20 + 52 +207 
Total capital +33 +117 +393 
Gross  income -21 + 38 +134 
Total land +39 +195  +592 
Total labor +20 + 86 +292 
Total capital +45 +153 +477 
Gross income - 4 + 2.3 +169 
When Land Price or Return to Land is Zerod 
Total land + 5 + 50 + 63 
Total labor + 9 + 11 + 7 
Total capital +12 + 31 + 34 
Gross income -3 3 - .3'8 - 41· 
Total land + 7 + 48 + 59 
Total labor +17 + 12 t 5 
Total capital +16 + 33 + 34 
Gross income -24 - 31 - 37  
aoriginal model included selected livestock purchasing activities. 
bA description of the livestock systems in this table �s given on 
pafe 
coriginal estimated minimum resource requirements are given in 
Table 3 . 
dOriginal estimated minimum resource requirements are given in 
Table 5 (3, 000 dollars) and Table 6 ( 5, 000 dollars) .  
I .  
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Table 9. Estimat�d �linim'Jrr. Resource Requi ements for a $3 ,000 Dollar 
Return to Operator Labor and 1· anagement for Specified Live­












Beef Cow and Calf 
Feed Calf: Pasture-No 
Silage 






Land and Buildings 
Machinery and F,quipment 
Total Operating Capital 
Total Capital Requirooient 
Gross Income 
Operating and Overhead 
Expensea b Return to Land 
Machinery Fixed Costs 











































3 1 , 413 
13 3 , 3 58 



























217, 451 ' 
47, 173 




























arncludes seven percent interest charge on all annual capital 
except land. 
bFive and one-half percent interest charge on land inve'stment. 
Table 10. Estimated Mininum Resource Requirements for a 5, 000 
Dollar Return to Operator Labor and Management for 













Beef Cow and Calf 
Feed Calf : Pasture-No 
Silage 





Land and Buildings 
Machinery and Equipment 
Total Operating Capital 
Total Capital Requirement 
Gross Income 
Operating and Overhead 
Expensea . b Return to Land 
Machinery Fixed Costs 









































J 146, 928 


























































aincludes seven percent interest charge on all annual capital 
except -land. 
bFive and one-half percent interest charee on land investment. 
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I I 







Estimated Minimum Resource Requirements for a 3,000 
Dollar Return to Operator Labor and Management for 
Specified Livestock Systems and No Return to Land, 
Faulk County 














































Beef Cow and Calf 
Feed Calf: Drylot-No 
Silage 
Feed Calf: Pasture-No 
Silage 





















Land . and Buildings 
Machinery· and Equipment 
Total Operating Capital 
Total . Capital Requirement 
Gross Income 
Operating and Overhead 
Expensea ·b Return to Land 
Machinery Fixed Costs 















































I ainclud·es seven percent charge on all annual capital except · land. 
bFive and one-half percent interest charge on land investment. 
Table 12. Estimated Min�nurn Resource Requirements for a 5, 000 
Dollar Return to Operator Labor and Management for 













Beef Cow and Calf 
Feed Calf: Drylot-No 
Silage 
Feed Calf: Pasture-No 
Silage · 





Land nd Buildini@ 
Machinery and Equipment 
To,tal Operating Capital 
Total Capital Requirement 
Gross Income 
Operating and. Overhead 
&!)ensea 
Return to Landb 
Machinery Fixed Costs 










































3 3 5  
53 , 460 
11 , 525 
25 , 892 
96, 508 






















































I 3, 501 
5, 000 
arncludes seven percent interest charge on all annual capital 
except land. 





, I  
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Implications of Changes in Livestock Enterpri�es 
An analysis of the alternative model formulations for the 
opportunity cost of land situation reveals that land requirements 
needed for both a 3 ,000 dollar and 5 ,000 dollar return to operator 
labor and management increase substantially as selected livestock 
enterprise _ possibilities are removed from farm resource combinations . 2 
Some increase in land requirements was expected when profitable non­
land based activities were e.xcluded from the moael as production 
possj�bili ties . The extent and nature of increases in minimum re­
source requirements var�ed with the enterprises allowed in the 
mode� and with the required return to land. 
When only the capacity to buy feeder calves and ·stockers 
(mod�l B)  was removed from the original model, resources--land, 
labor, and capital-increased as indicated in Table 8; but �ross . 
I income was reduced 1slightly .  The reduction in gross income was due 
primari�y to lower quantities of purchased inputs requiring , large 
amounts of capital, such as calves . 
With the conditions of model B ,  numerous gilt a�d litter 
systems were included in the final results. The hog enterprise has 
an effect similar to purchases of calves and stockers on minimum 
reso�rce requirements as it requires only small quantities of 
legume pasture. Providing feed grains can be bought, this enterprise 
I .  
2The opportunity cost of land situation assumed . in this study 




is  �ssentially a nonland based activity . The possibility of buying 
feed grains was not considered for any models in this , study since 1 the 
selected resource minimized was land. If feed grains were allowed 
to be boug�t, the probability exists that only feedlot facilities 
would be needed to earn required income levels . This possibility 
is feasible for only a very few operators but not as a representative 
situation in a st1:2dy of this type .• 
In model C, a hog enterprise was no longer considered a pro-
duction possibility . The minimum resource requirements were again 
increased compared to the original model ( and model B) for both the 
3 , 000 dollar and 5 ,000 dollar return to operator labor and manage� 
ment . Livestock enterprises in the minimum-cost solution included 
a beef cow herd and feeder cattle . All progeny not used for re­
placement purposes were wintered, grazed on pasture the following 
sunnner, and fed to fat cattle weights .  
: I 
Model C may offer a combination of livestock enterprises that 
meets the needs and wishes of many farm-operators to �educe the risk 
an� uncertainty due to variations in crop and range yields . This 
model may come closer to estimating average farm size in Faulk 
County than one which allows livestock purchasing acti-Jities since 
it requires that all calves fed be raised on the representative 
fann. 
Wnen cro:p or forage and pasture yields are below average or 
expected yi elds due to bad weather conditions, lack of adequate feed 
supplies  can become a management problem . Stock cow herds are not 
readily subj ect to large annual changes in numbers by buying and 
selting . Calves can more easily be sold ( bought) than stock cows 
if feed supplies  are short ( plentiful) . Thus; a rancher or fann­
operator with sufficient management capabilities, may find that a 
combination beef-cow herd and feeder cattle enterprise may require 
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\ fewer resources and have less risk tha� a beef cow herd alone.
3 
\ Risk is reduced since calves can be sold during several periods of 
the year if future feed supplies are expected to be short . Allotting 
a part of his pasture and feed supplies for cattle feeding may pro­
vide the fann operator a reserve against drought .conditions. 
A farm situation with only a beef-cow herd ( model D) required 
the largest quantity of minimum resources, 11,166 acres for a 5, 000 
dollar income , to obtain a desired opportunity return to operator 
labor and management . Thi s fact may indicate that wh�n farm-operators 
in an area restrict (for economic or other reasons) the types of 
enterprises, so that both feed grains and livestock are exported, 
larger farm sizes are likely to result . 
A high percentage of the gross income in model D resulted 
fpom sales of feed grains. Feed grain sales were expected in this 
model. In model C, however , almost half or 46 per_cent of the feed 
3Resource requiremer.lts in terms of land, labor and capital are 1 
li�ely to be smaller, but management requirements may be greater. 
However, -management is difficult to measure and in this study no 
atte1pt is made to measure its real importance . The previous state­
men� does not indicate that management plays no important role in 
the selection of the optimum combination of respurces . The capabili­
ties of the manager may be determinate in d eciding whidh enterprise 
combinations to select. 1 ,  
grains grown were sold , a lthough all calves raised on the fann were 
fed out. This indicates that on the average, assuming the conditions 
of the model are realisti c ,  sufficient feed supplies may b� available . 
to fatten most of the calves grown in Faulk County . Of course, other 
enterprises, such as hog, sheep , and dairy, not included in this 
I .  
model will affect feed supplies. 
Changes in .�he relative acreage of major 9rops were insignifi-
cant under alternative model formulations . Wheat a�lotments were a 
I i  I 
restriction for both model C and D; but did not prove to be a re-
striction in model B where relatively larger amounts of grain w�re 
fed to livestock . This may indicate that operators of farms pro­
ducing feed grains in excess of farm consumption may desire a larger 
wheat allotment than assumed in this study. A farm with a larger 
I 
I 
wheat allotment would have profit advantages under the support price 
I 
assumed in this study . Thus, corrrrnodity programs directly affect the 
type of farm programmed in models C and D of this . study . 
Results presented in  this study indicate that when Faulk County 
" 
farm-operators restrict themselves to land based enterprise combi� 
nations , increased resources are required to earn specified returns 
to operator labor and manaeement. The increases in minimum. resource 
requirements were especially large when both feed grains and un-
finished live·stock, such as feeder calves, were sold off the farm. 
Depending on spe�ified income levels ,  comparisons of the results 
obtained from the original model in Chapter · V with model D show 
that land requirements increase by more than fiv� times; labor 




requir,ements _by 2-3 timeE: , and capital requirements 4.:.. 5 ti+ties . 
Thu's fanns or ranches that limit livestock enterprises to a beef 
co� ·herd may need large land acreages to obtain desired returns to 
operator labor and management . 
6J 
When the return to land was reduced to zero the percentage in­
creases in minimum resource requirements for the alternative model 
formulations wer� considerably smaller than when a 5. 5 percent in­
terest rate was charged · on land investment . For example ,  required 
land acreage for model D increased by 59 to 63 percent over the 
I 
programmed results for the zero land price give� in Chapter VI . 
I 
The direction of the percentage increases in land, labor , and capital 
I 
I i  
I 
o.ver the original. model for the zero return to land a.re similar to 
the increased requirements in models B,  C, and D for the market 
return to land situation, only proportionately smaller. Changes in 
the enterprises considered and the resulting enterprise combinations 
are the same for both the zero return and market return t o  land 
situation . 
The results summarized in Table 11 and Table 12 indicate that 
the operator who owns his land and requires no return on it can 
earn a 3 ,000 dollar disposable income on 941 acres and a 5 , 000 
dollar income on 1,328 acres with a beef cow herd as the only live­
stock enterprise (model D) . These results should not be interpreted 
as meaning . that a farmer who owns the programmed amount of land and 
has the required number of beef cows can expect an average annual 
operator earnings level of between 3 ,000 and 5 , 000 dollars . Only 
if his land and other resources were of the same quality and the 
other specifications of this model are met by the operator would 
. I 
his income level be similar • . 
These results do indicate that the owner-operator who fails 
to recognize the opportunity cost of his land investment or is  
willing to forego the " cost "  for agrarian or other reasons does not 
pave the same eco�·omic · inducement·s to change the organization and/ or 
size of .his fann as the operator who recognizes these costs . Other 
costs  not entirely recognized in the model may be important in in­
hibiting changes when the need for increased income levels is not 1 
large . Enterprise changes often require additional investments in 
new facilities and equipment and result in deprecia�ion. losses on ' 
present investment in obsolete facilities and equipnent . · Expenses , . 
I 
due to feeding errors for example , are involved in learning to 
manage unfamilar enterprises . Psychological detriments may result 
from enterprise changes . A certain amount of risk and un�rtainty 
is generally present in any change , Further, the livestock feeder 
may have a different value system than the rancher-producer . ' Addi­
tional research needs to be done on the attitudes of both producer 
and feeder . 
In the long run, these barriers need not prove important re-
stri?tions to changes in ent-erprise combinations . The long-run may 
be a period of time sufficient to allow changes in both size and 
structure of the finn and changes in the knowledge and attitudes 
of its manager and the institutions serving him., The rhetorical 
, I 
question of "how long is th e long-run" has important implications 
here . Attitudes and expectations of profit s and losses of alternate 
enterprise combinations can change only i f  sufficient knowledge is 
available to managers .  
Certain conditions not discovered by the results of this 
study may make it easier to acquire the extra land and other minimum 
resources required for other enterprise combinations . However, if 
l�c� of management and risk are not important restrictions more 
present and future operators in Faulk County can consider li�estock 
feeding as a possible least-cost method of increasing their income 
' I 
levels . Helfinstine has argued that South Dakota ' s  low cost feed 
supplies. can be exploited by using them to the greatest possible 
extent for fattening li ve�3t'ock . 4 This argument is supported for 
Faulk County by the results of this study . 




EVALUATIOf OF TH E ANALYSIS 
The purpose of this chapter is to evaluate the results of 
programming for meaningfu implications concerning general fann ad­
justments in Faulk County . Following this are discussions of the 
limitations of the study and the need for further research . 
Adjustment Implications 
The results of this study indicate operators with incomes 
below desired levels have available two general methods for in­
creasing returns to labor and management employed in agricu+ture. 
Fann income l�vels can be increased by employing . larger quantities 
of resources with only slight changes in organization . or the income 
level can be increased by reorganizing farms to include more inten-
sive labor and capital using enterprises . However, present oper-
ator! mfiY find th&t acme combination of th two gon@r&l mtrtheds ia 
the most feasible means of raising their income levels. 
Most farmers have acquired the knowledge and skills required 
to operate a farm within a limited organizational range . Farmers 
may be concerned about- failing under alternative forms of organiza-
tion because of lack of knowledge on which to judge the outcome of 
different enterprise combinations � Established organizations also 
creale obstacles to change sinc_e losses must often be taken bn 
current investments. The result of either condition �ay lead to low 
incbme levels in an otherwise changing economic situation . 
Both of the previously stated conditions may reduce the rate 
of phange in agriculture but will not eliminate adjustments to low 
income levels ,in the long-run . In a competitive economy, economic " 
I 
forces create a tendency for returns to labor and management to be 
equated in farm and non-fann uses. 1 Farmers aware of the oppor­
tunity cost of their mobile resources may find more profitable em­
ployment of these resources, often outside agricu�ture. 
Assuming operators desire to maximize returns to their labor 
and management a number of developments may occur in Faulk County. 
In order to obtain units of t_he required size, the total number of 
fanns are likely to decline because of continued demand for land 
resburces. Although programmed results fall below the present fa� 
sizes when no return is assumed on land, for certain tenure situ­
ations a return to land becomes necessary. The operator who does 
not own his land ie generally required to make a re�t payment that 
approaches the market return on land investment. And the operator 
who is currently purchasing land must make both interest and pri�ci­
pal payments. In either case there must be sufficient income to meet 
both the expenses of the farm firm and withdrawals for family living. 
I , 1Non-monetary returns may substantially influence this tend­
ency. Some farm operators may attach high values to -the "agrarian 
way of life", have work and ar.ea preferences or lack knowledge of 





' The continued demand for land appears to be associated with an 
increase in land prices. A number of factors may influence both in-
creases in farm sizes and land prices. Land prices can influence 
farm size if farmers consider the opportunity costs of owned land 
respurces. The higher the return to land desired the larger the 
farm size needed to cover specified costs and· still leave sufficient 
family incomes. An indication that owner-operators may not require 
full opportunity returns to land and to operator labor and manage­
ment was shown by programming results that approacped, present fann 
sizes only· as land prices were decreased below assurn.ed current 
levels. Yet , owner-operators may influ�nce land prices in other 
ways. Operators who purchased land at below current prices can 
take advantage of increased land values to enlarge t�eir credit 
base for buying more land . In this manner, current . earnings on 
owned land_ may be partially capitalized by expectations of increased 
land prices. 
The past trend in Fa lk County has been toward pigher land 
prices. Indicatiohs are that this trend is likely to continue. 
·Wider adaptation of present or improved technology can have impor­
tant effects on land prices. Larger equiµnent capacities may in­
crease both land prices and farm sizes. The operator who owns 
�quipment with excess capacity may see additional land as a means 
of incr�asing his income level . The extent of future land price 
changes will be influenced by nonagricultural factors such as price 
speculation and values attached to owning land. 
I .  
Again , programming results to indicate the level of resources 
needed to earn desired operator incomes varies with enterprise com­
binations. If decision-makers in Faulk County place greater emphasis ­
on livestock feed�ng activities , especially buy-sell feeder systems, 
increased land requirements will be relatively smaller than under· 
continued enlargement of present farm organizations. Available feed 
supplies would allow a higher proportion of livestock grown in Faulk 
County to be fed to market weights. Increased storage facilities 
may prove a beneficial method of diminishing variations in ·annual 
supplies of feed grains. 
Future changes in . non-farm wage rates can influence fann sizes 
by, cauying variations in the _opportunity costs of employing labor 
and management in agriculture. The wage paid to hired farm labor 
I , 
will also d�pend on non-fann employment opportunities� ·prevailing 1 · 
wage rates, and the amount of reserve labor available in the com­
munity. As  fann' numbers are reduced by expansions of farm size, the 
amount of ·reserve labor on smaller farms will eventually decrease. 
I I 
This reduction in the supply of farm labor will probably result in 
higher farm wage rates. 
As the number of farms and farmers decline, rural communities 
and institutions serving them are forced to make adjustments. Rural 
trading and social centers have had to adjust to population and in­
come ch�nges �n the past, and may realize that the impact of future 
I 
change can be lessened with proper planning. Eventually businesses,  
I 
schools, churches , and local governments may be reorganized to serve 
\ 
\ 
I .  
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larger areas . Federal and state agencie s are offering to �id local 
area development committees in finding ways to increase· incomes in 
several rural communities . One of the most  beneficial investments 
in any long-run approach to the problem may come from educational 
expenditures . Although recognizing a problem is a necessary step 
in its solution , adequate tools and knowledge of how to use them 
are needed to solve the problem.  Increasingly, a.djustment problems 
are being recognized as community pr?blems . 
Limitation• .. of the Study and the Need 
for Further Res earch 
Except for land price variations , programmed results were 
determined for only one pri ce-cost relationship . · Although estimated 
to be predictive of futur � price-cost relationships th� effects of 
vari�tions in the . relationship could not be indicated for different 
time periods . Slight price-cost changes,  if misjudged , may have 
1 important effects on profi ts  of certain buy-sell feeding systems . 
- Variations can cause both large losses and gains resulting in a need 
, for considerable financial support to survive several bad "breaks" . 
Furtrer research is ·needed on the effects of dynamic price variatiqns 
I 
and probable minimum levels of capital requirements; . 
Crop yields are hard to predict in Faulk County due to high 
variability in weather and climate . Although estimates of future 
I 
yields were obtained from specialists exploration of sdme variation 
of these yields might prove useful in analyzing adjustments . 
Further research might also be conducted to ascertain the reliability 
I 
of input-output relationships concernine the production of . various 
commodities. 
This study was intended to serve only as a guide for selecting 
potrntial rather than probable long-run adjustments. Hence ,  none 
of the models considered may be the optimum size for . a given fann 
situation. The final decision as to which is the better farm organi­
zation depends in part on the abilities and preferences of the fann 
operator and his family. The returns to operator labor and manage­
ment are not the o�r criterion on which to base decisions . Farmers 
may be satisfied vrith returns on their owned resources sufficient 
for family income needs. Further research may be directed toward 
determining the impact of variations in owned re�ources on the 
equilibrium farm size for Faulk County. 
The inclusion of off-farm work and part-time work could sub­
stantially r�duce desired farm income levels and minimum resource 
req�irements. Methods of acquiring capital and obtai�ing land were 
not considered in this study. Research is needed on attitudes of 
1 • 
both farmers and credit institutions toward q.ifferent operational 
changes and management of capital flows in firm growth. Finally, 
changes in any of the specified assumptions pertaining to technical, 
economic and institutiona- conditions may change the ·results and 





The maj or purpose of this study was to develop and evaluate 
alternate estimates of future fann sizes and organization in Faulk 
County, South Dakota. The specific objectives were to detennine for 
selected technical, institutional, economic, and environmental con­
ditions the minimum combination of resources required to obtain speci­
fied levels of operator earnings; and to evaluate the effects of 
changes in returns to land and changes in livestock enterprises on 
the minimum combination of resources required to attain specified . 
returns to operator labor and management . 
The farm situations selected for the study were restricted to 
the dryland conditions of Faulk County. Each acre was divided among 
cropland, pasture, and other uses so as to represent a ' typiqal acre 
in Faulk County. The supply of labor available was 3 , 000 man-hours 
per year with 900 man-hours allocated to overhead management. If 
pr9fitable, additional labor was hired at $1. 25 · per hour. Capital 
could be borrowed as long as the return imputed to it was equal to 
I , 
or greater than the assumed interest rate. The farm was assumed to 
be operator-owned. 
The enterprises considered were typical or recommended proc-
esses for the area. Crop enterprises included corn, wheat , flax, 
I I 
oats, barley, and alfalfa in various rotations . Native hay was 
included as an activity. Livestock enterprises available as 
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production alternatives va 'ied for different model formulations. In 
all cases a beef-cow herd ·ras allowed in the model. In a:)..ternate 
model formulations selected feeder calf systems, stocker enterprises, 
and a hog ent�rprise were considered as production possibilities . 
Selected livestock purchasing activities were included �n one model . 
For all alternate model conditions the linear programming 
approach was used._ to determine the minimum resource requirement� 
and enterprise combinations needed to earn specified returns to 
operator labor and managenent . The three levels of return selected 
were 3,000, 5,000, and 10,000 dollars . Land was the criterion mini­
mizrd• Alternate assumptions about land prices and
0
avi\,ilabl� enter­
prise combinations were considered in estimating least-cost resource 
requireinent s .  
The. assumed crop yields, allotments, and price ratio� were the 
same in all phases of this study., However, land price variations of 
O, 30, 60, · and 75 dollars were employed to determine effects on re­
source requirements. 
Alternate model fonnulations indicated the n�ture of the long­
run eff ect.s different livestock combinations have on minimum re-
source requirements where different rates of return to land were 
assumed. The results of this study indicated that .for all operator 
earnings levels, enterprise combinations allowing calves to be 
purdhased and fed. required the smallest amounts ·or minimum resources 
�n tenns of land, labor, and capital compared to· other possibilities . 
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The needed land requirement s  for 3 , 000 , 5 , 000, and 10,000 dollar in­
come levels with 60 dollar land were 1, 016 , 1, 613 , and 3 , 280 acres 
respectively . 
Variations in land prices ( interest rates) also changed the 
required minimum resources . For instance, a decrease i� land prioes 
· to zero resulted in a redu ction of the required �otal acreage for 
all livestock systems to below average current farm sizes in Faulk 
County ;for the 3 ,000 and 5 , 000 dollar income levels. 
Changes in the assumed livestock enterprises substantially 
affected th� minimum combination of resource requirement s . The 
lar1est resource requirement s were noted when the only 1ives�ock 
enterprise included in the model was a beef-cow herd requiring 430-
pound calves to be sold in the fall . Land requirements were quite 
high in this case . For instance, 11, 164 acres were required to earn 
a 5 , 000 dollar return to labor and management at the current land 
price .  With the inclusion of cattle feeding activities in the model , 
land requirements were reduced to 4, 760 acres . M-len the hog enter­
prise was also included in the model, resource requirements were 
633 acres greater than the minimum 1, 613 acres required for the buy­
sell feeder cattle system . 
, When the return to land was . decreased the effect was to reduce 
the required percentage increase in resource requirements · for alter- · 
nate' livestock systems . For instance, at a zero land price and a 
5., 000 dollar return to ope rator labor and management,  the land 
requirement for the beef cow herd was 1 , 328 acres compared . to 836 
acres for the buy-sell feeder system. 
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- Thus, future farm si7.e in Faulk County may readily depend on 
the feasibility and the extent different livestock feeding systems 
are employed by present and future operators. ,Farmers willing and 
able to accept less than afsumed market returns on land investment 
have lower percentage reductions in requirements •with changes in 
resource combinations than farmers who desire maximum returns on 
investment. The extent to which farmers sacrifice returns to owned 
lanq. resources will affect both future farm size and reorganization. 
In either case, increases in farm size and the corresponding 
decrease in the number of farmers will probably continue because of 
the demand for land resources and the tendency for equalization of 
earnings to labor and management in farm and non-farm sectors of the 
economy. (Certain non-monetary values associated with agriculture 
may influence the tendency toward equilibrium . )  Both land prices 
and farm wage rates are likely to continue rising : beoauae of needs 
for larger units and the resulting reduction in the amount .of slack 
I 
labor on small farms. As the number of farms and farmers declines, , 
rurjl communities and institutions .will also be forced to make 
I . adjustments. 
Further research is needed on the effects of different yields, 




minimum combinations of rc!sources .. There i s  a need for further re­
search on ways and means of managing capital flows in a manner that 
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table 13. Assumed Average Prices Paid and Received by Fanners, 
Faulk County, South Dakota 
' 
1 · 
Prices Paid : 
I 









Yearling steer purchased (April) 
' Yearling feeder steer bought (October) 
St1eer Calf bought { October) 
. Gilt (breeding Stock) 
Labor 
Custom Rat es : 
Combine, · small grain 
Haystack moving 
Fuel and Lubricants: 
Gasoline 



































2 . 65 
1. 76 
1 . 33 
12. 90 
3 . 50 
44 . 02 
23 . 26 




3 . 50 
6.00 
. 25 
1 . 25 





2 . 75 
1. 09 
Table 13 continued . 
Item 
Prices Received ( continued) : 
I 
, Livestock products: 
Choice steer sold ( October) 
Ch.oic·e steer sold ( April ) 
Yearling Stocker steer ( October) 
Steer calf ( October) 
Cull cow 
Market sows ( farrowed once) 








· cwt • 
Price 
(Dollars) 
24 . 15. 
23 . 97 
23 . 08 
25 . 28 




Table 14 . Estimated Operating and Ownership Cost ·of Machine Complement, 12$0 Acre Farm, Faulk County 
Yearsa Hoursb Averagec · Annuald · Per Acree :Per Acrei' 
·Machd.ne Useful Useful Annual Fixed Annual Variable 
Life Life Investment Cost Fixed Cost Cost 
(Years) (Hours) (Dollar) (Dollar) (Dollar) (Dollar) 
Tractor, 4 plow 20 12,000 2,400 473 .387 . 97g 
Tractor, 3 plow 20 12,000 1,825 3 59 . 29 5  . 92g · 
Moldboard Plow, 4-14" 15 2, 500 438 112 .330 . 103 
Tandem Disc, 12 1 20 2, 500 416 91 .139  . 027 
Spike Tooth Harrow, 
5 Section 25 2, 500 81 16 . 013 . 004 
Press  drill-Fertilizer 
attachment, 10 1 6 1 1 20 1, 200 765 168 . 594 . 038 
Boom Type Sprayer, 30 1 15 1,000 ·225 46 . 006 . 008 
Corn Planter, 4R 20 1, 200 630 124 . 409 . 051 
Corn Cultivator, 4R 20 1, 200 472 103 . 368 . 036 
Corn Pi cker, 2R 15 2,000 1,300 320 1 . 5 54 . 187 
Windrower-pto , 12 ' 18 2, 500 450 104 .145 . 080 
Mower , 9 '  18 2,000 292 67 . 133 . 095  
Rake , Side Delivery 18 2 , 500 281 65  . 123 . 031 
Loader and Attachments 15 2, 500 540 136 .268 . 225g 
Combine , pto. . · 15 2,000 1,600 380 1. 171 . 197 
Total . 11, 715 2, 564 
aEstimat·es -are based on resuJ.-ts of a survey of Faulk County fanner-& and estimates  by the 
American Society of Agricultural Engi�eers published in the 1965 Agri?ultural �ineers Yearbook. 
bEstimates taken from the l965 Agricultu;al Engineers Yearbook. 




Table 14 continued . 
dinterest on investment, depreciation, insurance and-taxes. 
eEstimates based on the assumption that the machine is used enough to wear �ut during its 
useful life; i .e. minimum cost est�ates. 
fRepair and service cost of machine only . 
gVariable cost per hour . 
00 vJ 
Table 15 . Assume� Per Acre Overhead Costs in the Model of this 




Interest on landa 
Land Tax 
Insurance ·(liability) 
Depreciation and Maintenance, fences 







• aWhen assumed land price is 60 dollars and interes� rate is 
5 • 5 percent • I · 
Table 16. Assumed Nonalloc.ated Annual Overhead Costs for a 1280 
Acre Fann, Faulk County 
Item 
Machinery Fixed Costs·: 
Machine Set 
Pi,ck-up Truck, 1/2 ton 
interest on investment 
Depreciation 




Wagotis (2) with hoist . 
•Fuel Tank (300 gal . ) 
Tools and equiµnent 
Miscellaneous: 
Teleph�ne and electricity 
Tax service and bookkeeping supplies 
Insurance (liability and employee) 
Total specified overhead costs 
Investment 




















aincludes interest, insurance, and taxes from Table 14 . 
\ I 
Table 17. Estimated Averaee Yields Per Acre Using Recommended 




Corn Silage cwt. 
Oats bu. 
Barley bu. 
b ¼�eat bu. 
Wheat on fallow bu. 
Flax: bu. 
Alfalfa Hay bu. 
Yield by Land Class 
a b c d 
30 23 
116 86 
40 36  
30 26 
19 15 . 5  
21 17 
11 9 

















�ative i Hay -- Estimated yield was . 67 Ton 
I 







16. 1  
17. 5  
9.7  
1.3 
aThe weighted average is the sum of the average yield for each 
land class times the percent that land class is of. the total. 
�Assumes wheat on row crop or small grain . 
8 5 · 

















- 1. 65 
1.65 
1.65 
2 . 79d 1 . 98d 1. 04 
. 81 
Percent Distribution of Labor by Period 
¥JArch 16 to May 1 to July 16 to 




























aTractor hours are approximately 10 percent . lower. 
bDistribution will vary if fall plowing is assu.�ed. 
' cDoes not include time for custom chopping and hauling . 
dnoes not include time for custom stack-moving. 
















Table 19 . Average Dates for Selected Cropping Operations, 
Faulk County 
Item Date 
Start field work 
Start seeding spring wheat 
Finish seeding spring wheat 
Finish seeding oats and bnrley 
Finish seeding flax 
Plow for corn 
Plant corn 
I 
Small grain spraying 
Row crop spraying 
Firs� row crop cultivation 
Second row crop cultivation 
Start summe·r fallow 
First crop tame hay 
Second crop tame hay 
Harvest native hay 




Start· cutting corn silage 
P;i.ck corn 













June , 14 








October 1 · 
September 17 
and cont�nue· into October 
Sour�e :  Compiled by Erwin Ullrich from records of the Crop . and 
Livestock Reporting Service. 
I ;  
Table 20. Assun1ed Per Acre Variable -and Overhead Costs for Average Crop Yield, FauL� County -
Wheat 
Corn Corn after Alialfa 
rain · . sila_ge Wheat fallow oats Barley Flax Fallow hay 
(Dollars 
Variable Costs : 
. Tractor power 2. 62 1. 88 1. 86 1. 86 1. 86 1. 86 2. 03 1. 29 1. 16 
Repairs . 75 . 44 . 51 . 51 . 51 . 51 . 57 · . • . 04 . 54 
Seed 1 . 81 1. 81 2. 65  2 . 65  2 . 05 2. 20 2. 62 . 1. 10 
Chemical 2. 45 2.45 .36 . 36 . 10 . 30 . 28 . 36 . 43 
Fertilizer 3.25 3.92 2.98 1 . 08 2. 75 2. 63 4.90 1. 23 
C1 1st on 6 . 00 1 . 25 
Interest . ?6 . 94 . 59 .45 . 52 . 53 • 73 . 05 . 40 
Overhead Costs : 
Depreciation 2. 69 1. 61 2. 03 2. 03 2.00 2.00 2. 37 . 30 . 98 
I. T .  and s .  a . 79 . 45 . 64 . 64 . 64 . 64 . 79 . 06 . 36 
Total specified 
costs 15. 12 19 . 60 ll . 62 9. 58 10. 53 10. 67 14 . 29 1 . 10 7.45 















Table 21 � Specified.-3ariable Costs and -capital -Requirements-per Un�t of Livestock Enterprises , 
Faulk County 
Amount per head 
Item Beef Stocker Feeder Feeder Drylot Drylot Gilt 
cow steer- steer- steer- yearlings yearlings and 
silage drylot pasture period 1 period 1 litter 
and period 2 
( Dollars) 
Variable Costs : 
Supplement a 6. 66 2 . 3 5 20 . 07 -13 . 15 13 . 51 27 . 02 60 . 39 
Veterinary 4. 75 2. 78 3. 78 3. 78 3. 78 7. 56 7. 00 
Truces 4. 56 2. 17 2. 17 2. 17 3 . 23 6. 49 1. 20 
Equipment. 3. 63 6.03 8. 41 7. 86 7. 11 12. 26 11. 87 
Total 21. 40 14. 33 30.70 26. 96 26. 63 51. 33  80. 46 
Livestock 228. 15 108. 70 108. 70 108. 70 161. 56 324.38 60. 00 
Building and 
Equiµnent 39 . 54 25. 70 30 . 18 30. 18 30. 18 30 . 18 80 . 18 
Capitalb 289. 09 148. 7,3 169. 58 -165 . 85 218. 57 405. 89 241. 26 
--
aProtein, salt, and mineral reouirements are for silage feeding. When silage was not included 
in the ration, protein requirements were smaller. � 
bcapital is the sum of total variable costs, livestock investment and average buildings and 
equipnent investment. 
00 "° 
Table 22 . Resource Restr · ctions Used in Initial Tableau for 
Representative Farm Situation, Faulk County 
Initial 
Item Row Unit . Level 
Clas s i3- land ROl Acre o . o  
Clas s b land R02 Acre ' o . o  
Class c land R03 Acre o . o  
Class d land R04 Acre o . o  
Native ,Hay R05 Acre 0. 0 
Native Pasture R06 AVM o . o  
Wheat Allotment RO? Acre o . o  
Period One Labor R08 Hour 508 . 0  
Period Two Labor R09 Hour 210 . 0  
Period Three Labor RlO Hour 493 . 0  
Period Four Labor Rll Hour 583 . 0  
Period Five Labor Rl2 Hour 3 06 . 0  
Total Capital Rl3 Dollar o . o  
Annual Capital Rl4 Dollar 0.0 I 
.Hay to Harvest , Rl5 Ton o . o  
Feed Grain Transfer Rl6 ·cwT . C. E. o .o  
Wheat Transfer Rl? Bushel o . o  
Flax T�ansfer Rl8 Bushel o .o 
Grain I t1o Feed Rl9 CWT. C. - E. o . o  
Hay Equivalent R20 CWT. o . o  
Silage R21 CWT. o .o  
Calf Transfer R22 Animal o .o 
Period One Yearling Transfer R23 Animal o .o  
Period Two Yearling Transfer R24 Ammal · o . o  
Livestock for Sale R25 CWT. o .o 
Incore Requirement R26 Dollar Varies 
90, 
Table 23 . Description of Activities Considered for Representative 
Farm Situation, Faulk County 
91 
Activity Description Unit of Measure 
Cropland 
Cla�s a Land Rotations 
Pol Corn-wheat Acre 
Pai Corn silage-wheat Acre 
Po3 Corn-barley Acre 
Po4 Corn silage�barley Acre 
Po5 · Corn-oat I Acre 
Po6 Wheat-oat-fallow Acre 
Po7 Wheat-wheat-fallow Acre 
Pas Flax-wheat�fallow Acre 
Po9 ,Barley-corn-oat-alfalfa (3 years) Acre 
P10 WJ.:ieat-corn-barley-alfalfa (3 years) Acre 
P11 Wheat-corn-corn silage-oat-alfalfa (3 years) Acre 
P12 Wh.eat-corn�corn silage-oat-alfalfa (3 years) Acre 
pli 
Wheat-corn silage-corn�flax-alfalfa (3 years) Acre 
P1 Wheat-corn-flax-fallow Acre 
Pi
15 Wheat-corn-oat-fallow Acre 
P16 Barley-corn�barley-alfalfa (3 years) · Acre 
P17 'Barley-corn silage-barley-alfalfa (3 years) Acre 
i pl8 Oat-corn-oat-alfalfa (3 years) Acre 
I 
Class b Land Rotations 
P1g Corn-wheat Acre 
P2 Corn-barley A9re 
P21 Corn silage - barley Acre 
P22 Corn-oats Acre 
P23 Wheat-wheat-fallow Acre 
P24 Flax-wheat-fallow Acre p2?. 
Wheat-corn-oat-alfalfa (3 years) Acre I 
P26 Wheat-corn silage-oat-alfalfa (3 years) Acre . 
, - P27 Flax-corn-oat-alfalfa (3 years) I i  Acre 
P28 Barley-corn-oat-alfalfa (3 years) Acre 
P29 Corn silage-oat-alfalfa (3 years) Acre 
�o Barley-com-barley-alfalfa (3 years) Acre Barley-corn silage-barley-alfalfa (3 years) Acre 
p
31 Oat-corn-oats-alfalfa (3 years) Acre 32 
I · 




Class c Land Rotations 
I 
Wheat-corn-flax-alfalfa (3 years) 
Wheat-corn-oat-alfalfa ( 3  years) 
Flax-corn-oat-alfalfa (3 years) 
Corn-oa�s-alfalfa (3 years) 
Corn silage-oats-alfalfa (3 years) 
Wheat-corn silage-oat-alfalfa ( 3  years) 
Wheat-oat-alfalfa (4 years) 
Wheat-oat-alfalfa ( 3  years) 
Oat-corn-oat-alfalfa (3 years) 
Oat-corn silage-oat-alfalfa (3 years) 
Barley-corn-barley-alfalfa ( 3  years) 
Class d Land Rotations 
Wheat-wheat-fallow 
Flax-wheat-fallow 
\fueat-corn-oat-alfalfa (3 years) 
Wheat-corn silage-oat-alfalfa (3 years) 
Flax-corn-oat-alfalfa (3 years) 
Barley-corn-oat-alfalfa (3 years )  
Barley-corn silage-oats-alfalfa (3 years) 
Oat-alfalfa (3 years ) 
Oat-corn-oat-alfalfa (3 years) 
Oat-corn ' silage-oat-alfalfa ( 3  years) 
Barley-corn-barley-alfalfa ( 3  years) 
Native Hay 
Livestock Enterprises 
P56 Beef-cow and calf 
P57 Stockers, silage-hay ration 
P5s Stocker, grain-hay ration 
P59 Feed calves in drylot, silage-hay 
P6o Feed calves in drylot, grain-hay 
P61 Feed calves· on pasture, silage-hay 
P62 Feed calves on pasture, grain-hay 
92 































Table 23 continued. 
Activity Description 
Livestock Enterprises ( continued) 
P63 1 Feed ye?rlings: period one, silage-hay 
P64 Feed yearlings: period one, no silage-hay 
P65 Fe�d yearlings: period one and two, 
silage-hay 
P66 Feed yearlings: period one and two, 
I grain-hay 
P67 Gilt and one litter 








Sell feeder calf 
Buy feeder calf 
Sell stbcker 
Buy period one yearling 
Buy period two yearling 
Sell livestock 
Hire Labor 
Hire period one labor 
Hire period two labor 
Hire period three labor 
Hire period four labor 
Hire period five labor 
Borrow capital 
Feed feed grain 





I .  93 
























Table 24 . Exampie of the Linear Programming Matrix Used to Determine Minimum Resource Combinations 
in Faulk County, South Dalkota : - - -
I 
Resourece or Level 
Activity Pol 
· ROl 0 1 . 00 
Ro2· 0 0 
.R03 0 0 
R04 0 0 
R05 0 ·O 
R06 0 0 
RO? 0 ,. 50 
ROB 508 0 
R09 210 . 54 
Rl0 493 .93 
Rll 583 . 46 
R12 306 . 52 
Rl3 0 -10. 96 
Rl4 0 10. 96 
Rl5 0 0 
� Rl6 0 -8.40 
R17 0 -9. 75 
Rl8 0 0 
Po2 Po3 
-






. 50 0 
0 0 
. 54 . 53 
. 93 .94 
. 740 . 48 
0 . 52 
-13 . 87 . -9 . 78 
10 . 87 9. 78 
0 0 
0 -14.72 
-9 . 75 0 
0 0 
Class a Land Activities 
Po4 Po5 Po6 Po7 
1. 00 1. 00 1 . 00 1. 00 
0 0 0 0 
0 0 0 l 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 .33 . 67 . 33 
0 0 0 0 
. 53 . 53 . 54 . 55 
. 94 . 94 . 11 . 10 
. 75 .48 . 90 .89 
0 . 52 0 0 
-12 . 68 -9. 60 - 5. 03 -5.49 
9 . 68 9 . 60 5. 03 5 . 49 
0 0 0 0 
-6. 32 -13. 82 -3. 62 0 
- o  0 -7.00 -13.33 
0 0 0 0 
Rl9 0 0 0 0. - 0 0 0 0 
R20 . 0 - · 0 0 0 -=:. 0 - 0 0 0 
R21 0 - 0 -58. 00 0 ..:.58.00 0 0 0 
R22 0 0 0 0 0 0 . 0 0 
R23 0 0 0 0 0 -·o 0 0 
R24 0 0 0 0 0 0 0 0 
R25 0 0 0 0 0 0 0 0 
R26 0 -13 .32  -15. 70 -12. 12 -14. 48 -11 . 94 -6. 46 -7 .87 
Minimum Land C j ..£ 
Pog 
Po9 P10 
�L . 00  1.00 1. 00 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 . 17 . 17 
0 0 0 
.36 .30  . 27 
.38  . 88 . 88 
1. 01 . 75 . 79 
0 . 29 . 28 
-5. 65 -7 . 10 -7 . 54 
5 . 65 6 . 33 6 . 76 
0 - .. 85 -. 85 
0 -6. 71 -4. 91 
-6.3 3  0 -3.17 
-4. 33 0 0 
0 0 0 
0 0 0 
0 0 0 
0 - 0 0 
0 0 0 
0 0 0 
0 0 0 
-8. 18 -8 . 71 -9. 15 '° 
+-
Table 24 continued . 
-





P15 P16 P17 pl8 P19 P20 
. ROl 1. 00 1 . 00 1 .00 1 . 00 1. 00 1.00 1. 00 1. 00 0 0 
R02 0 0 0 - - ·o 0 __ Q 0 0 1.00 1. 00 
R03 0 0 0 0 0 0 0 0 0 0 
R04 0 0 \ 0 0 0 0 0 0 0 0 
R05 0 0 0 · O 0 0 0 0 0 0 
R06 0 o · 0 0 0 0 0 0 0 0 
RO? . 17 .14 . 14 . 25 o · 0 0 0 . 50 0 
ROB 0 0 0 0 0 0 0 0 0 0 
R09 . 27 . 23 . 16 . 27 . 30 . 30 . 30 . 30 . 54 • 53 
RIO . 88 . 97 1 .11 . 71 . 51 . 88 . 88 . 88 .-9 3 . 94 
Rll . BB . 76 . 77 . 76 . 67 . 75 . 84 . 75 . 46 . 48 
Rl2 . i2 . 24 . 24  .30 . 30 . 29 . 11 . 29 . 52 . 52 
R13 -8 � 41 -7. 45 -7. 50 -7. 50 -6. 66 -7. 15 -8. 12 -7 . 09 -10 . 24 -9 . 16 
Rl4 6.64 7 . 45 7 . 85 77 . 50 6 . 66 6 .38  6 .34  6 .3 1  10 . 24 9 . 16 
Rl5 -. 85 -. 73 - .  73 0 0 - . 85 -. 83 -. 85 0 0 
- R;L6 -2. 11 -3. 95  -2 . 40 -4. 20 -4. 20 -7. 02 -4. 22 -6 . 31 -6.44 -11. 91 
Rl7 -3 . 14 -2. 71 -2 . 71 -5. 25 -5.25 0 · o 0 -7. 75 0 
Rl8 .0 0 -1.11 -3. 00 0 0 0 0 0. 0 
Rl9 0 0 ,Q • 0 0 0 0 0 0 � 0 
R20_ - 0 0 0 0 . 0 0 · O 0 0 0 
R21- · -10 . 10 -16 . 57 -16 . 57 0 0 0 -19.33 0 0 0 
R22 0 0 0- 0 0 0 0 0 0 0 
R23 0 -:- 0 0 0 � 0 - -- 0 0 0 O · 0 
R24 0 0 0 0 0 0 0 0 0 0 
R25 - - - 0 0 0 0 0 0 0 0 0 0 
R26 -9. 85 -:10. 58 -11. 03 -9. 29 -8 . 35 -8 . 76 -9 . 54 -8.69 -12 . 60 -11 . 50 
Minimum Land Cj '° _. "" 
Table 24 continued. 
Resource or Class b Land Activities 
Activity p21 p22 P23 P24 P25 
P26 P27 p28 
P29 P30 P31 P32 
ROl 1.00 1. 00 1. 00 1.00 1.00 1. 00 -1. 00 1. 00 1.00 1. 00 1 . 00 :t.00 
· R02 0 0 0 0 0 0 0 0 0 0 0 0 
R03 0 0 0 - . 0 0 0 0 0 o . 0 0 0 
R04 0 0 0 0 0 0 0 0 0 0 0 0 
R05 0 0 0 0 0 0 0 0 0 0 0 0 
R06 0 0 0 0 0 0 0 0 0 0 0 0 
RO? 0 0 . 67 .33 . 17 . 17 0 0 0 0 0 0 
ROB 0 0 0 0 0 0 0 0 0 0 . o 0 
R09 • 53 . 53 . 55 .36 . 27 . 27 . 26 .30 . 21 .30 .30 .30 
RlO - 94 . 94 . 10 .38 .88 . 88 . 98 . 88 1.03 . 88 . 88 . 88 
Rll . 75 . 48 . 89 1. 01 . 79 . 88 . 81 . 75 . 82 - 75 . 84 . 75 
Rl2 0 . 52 0 0 . 28 . 12 . 29 . 29 . 03 . 29 . 11 . 29 
Rl3 -11. 94 -8. 97 -5 . 11 -5 . 35  -6.86 -7 - 77 -7 - 47 -6. 52 -8. 07 -6.60 -:-7 . 42 -6. 55 
Rl4 11. 91 8. 97 5. 11 5.3 5 6. 26 6. 17 6. 26 5. 92 6.15 6. 00 : 5. 82 5. 9 5  
Rl5 0 0 0 0 -.67 -.67 -.67 -.67 -. 82 -.67 - . 67 -. 67 
R16 -5. 47 -11.32  0 0 -3. 78 -1.63 -3. 78 -5.60 -1. 95  -5. 80 -3 .64 ,__ -5 . 40 
R17 0 0 -10. 83 -5.18 -2. 58 -2. 58 0 0 0 0 0 0 
Rl8 0 0 0 -::-3.67 0 0 -1.67 0 0 0 0 o · 
Rl9 0 0 0 0 0 0 0 0 0 0 0 0 
. R20 0 0 0 0 0 0 0 0 0 0 0 - 0 
R2r -43 . oo 0 0 0 0 -14.33 0 0 -lr.20 0 -14 . 33 --=· 0 
R22 0 0 0 0 0 0 0 0 0 0 0 0 
R�3 0 0 0 0 0 0 0 0 0 0 0 0 
R24 0 0 0 0 0 0 0 0 0 0 0 0 
R25 0 0 0 0 0 0 0 0 0 0 0 0 
- R26 -13. 72 -l]..32  -6. 47 -6. 83 -8. 46 , -9. 20 -8. 54 -8. 13 -9.38 -8. 20 �8. 58 -8. 15 
Minimum Land C j 
- '° 
Table 24 continued. 
- -
Resource-on Class c Land Activities 
Activity PJJ P34 
P35  P3_6 P37 P38 P39 P40 P41 P42 P43 PM, 
P45 
ROl 0 0 0 0 0 0 0 0 0 0 0 0 0 
R02 0 0 0 0 0 0 0 0 0 0 0 0 0 
ROJ 1. 00 1. 00 1.00 1.00 1.00 1 .00 1.00 1.00 1 . 00  1. 00 1 . 00  1 . 00  1 . 00 
R04 0 0 0 0 0 0 0 0 0 0 0 0 0 
R05 0 0 0 0 0 0 0 0 0 0 0 0 0 
R06 0 0 0 0 0 0 0 0 0 0 0 '--' 0 0 
RO? . 17 . • 17 0 0 0 . 17 . 17 . 20 0 0 0 . 67 . 33 
ROB 0 0 0 0 0 0 0 0 0 0 0 0 0 
R09 . 27 . 27 . 26 . 21 . 21 . 27 . 27 . 32 . 30 . 30 . 30 . 55 . 36 
RlO 1.02 1. 88 .98 1.03 1.03 . 88 . 77 . 72 .88 . 88 . 88 . 10 .38 
Rll . 80 .79 . 81 .71 . 82 . 88 .89 . 90 . 75 - . 84 . 75 . 89 1.01 
Rl2 . 32 . 28 . 29 . 24 . 03 . 12 .03 .03 . 29 . 11 . 29 0 0 
Rl3 -7.27 - -6. 70 -6. 86 -6. 29 -7 . 43 -7.66 -5. 80 -5. 89 -6. 48 -7 .44 -6 . 40 -4 . 90 -5. 15 
Rl4 6. 76 6. 19 6. 35  5 . 67 5 .61 6. 14 5 . 11 5 . 27 5 - 97 5 . 92 5 . 88 4 . 90 5 . 15 
Rl5 -. 58 - -. 58 -. 58 - .69 -. 69 -. 58 -. 74 -. 69 -. 58 -. 58 -. 58 0 0 
R16 -2 . 24 -3. 78 -3. 78 -4. 53 -1. 84 -1. 54 -1. 54 -1. 84 -5.32 -3 . 08 -3 . 64 0 0 
Rl7 -2. 50 -2 . 50 0 0 0 -2 . 50 -2 . 50 -3 .00 0 0 0 -9 .00 . -4. 50 
Rl8 -1.83 - 0 -1. 83 0 0 0 0 0 0 0 0 0 �J. 67 
Rl9 0 0 0 0 0 0 0 0 0 0 0 0 0 
R20 0 0 0 0 0 0 0 0 - 0 0 . 0  0 0 
R21 0 - 0 0 �o -18. oo -15 .oo 0 - 0 0 ..:.1-5. 00 0- 0 0 
R22 0 0 0 0 0 0 0 - 0 0 0 0 0 0 
R23 0 0 0 0 0 0 0 0 0 0 0 0 0 
R24 0 0 0 0 - o - 0 0 0 0 0 0 0 0 
R25 0 0 0 0 0 0 0 0 0 0 0 0 0 
R26 -S-.95 -8. 32 -8. 5J -7 .81 -8. 74 -9.08 -7. 12 -7. 28 -8.09 :.:.s. s6 -8 .00 -6. 27 -6. 63 
¥iinimum Land C j 
-
Table 24 continued. 
Resource or1 Class d Land Activities Native Hay 
Activity· P46 p47 p48 p49 p50 p51 p52 p53 p54 p55 
-
,.. ROl 0 0 0 0 0 0 0 0 0 0 
R02 0 0 0 0 0 . o 0 0 0 0 
�W3 0 0 0 0 0 0 0 0 0 0 
R04 1.00 1.00 1.00 1. 00 1.00 1.00 1.00 1. 00 1.00 0 
R05 0 0 0 0 0 0 0 0 0 1.00 
R06 0 0 0 0 0 0 0 0 0 . 53 
RO? . 17 . 17 0 0 0 0 0 0 0 0 
ROB 0 0 0 0 0 0 0 0 0 ·O 
R09 .• 27 . 27 . 26 .30 .JO . 26 .30 .30 .30 . 0 
RlO . 88 . 88 . 98 . 88 . 88 . 86 . 88 .88 . 88 0 
Rll . 79 . 88 . 81 - 75 . 84 . 89 . 75 . 84 . 75 1. 09 
Rl2 . 28 . 12 • '2!t . 29 . 11 . 04 . 29 · . 11 . 29 . 04 
Rl3 -6. 70 -7. 63 -6. 82 -6.39 -7.31 -5 . 56 -6 , 48 -7 . 41 -6.3 9  -2. 69 
Rl4 6 . 10 6 . 03 6 . 22 5 . 79 5 . 71 4 . 66 5 . 88 5. 81 5. 79 2. 02 
Rl5 -. 67 -. 67 -. 67 -. 67 -. 67 -1.05 -. 67 -. 67 -. 67 -. 67 
Rl6 -3. 22 -1.36 -3. 22 -4.41 -2. 55 -2.03 -4. 58 -2. 72 -4. 26 0 
Rl7 -2. 17 -2. 17 0 0 0 0 0 0 0 0 
Rl8 0 0 -1 . 67 0 0 0 0 0 o - 0 
Rl9 0 0 0 0 0 0 0 0 0 
" 
o · 
R20 0 ·o 0 ·o 
.· 
o� 0 0 0 0 0 -· 
R21 0 -12 . 67 0 0 -12. 67 0 0 0 0 0 
R22 0 0 0 0 0 0 0 0 0 0 
�23 0 0 0 0 -o 0 0 0 0 0 
R24 0 0 0 0 0 0 0 0 0 0 
R25 -· 0 0 0 0 0 0 0 0 0 0 
R26 -8.31 -9 . 06 -8.49 -7 , 99 -_8 -. 74 -6. 79 -8.08 · -8. 83 -7. 99 -2. 51 
Minimum Land Cj co 
Table 24 conttnue� 
Resource ori Livestock Activities 
Activity p56 p57 p58 P59 p60
. p61 p62 p63 P64 P65  p66 p67 
-
ROl 0 0 0 0 0 0 0 0 0 0 0 0 
R02 0 0 0 0 0 0 0 0 0 0 0 0 
R03 0 0 0 0 0 0 0 0 0 0 0 0 '-
R04 0 0 0 0 0 0 0 0 0 0 0 0 
R05 0 0 0 0 0 0 0 0 0 0 0 0 
R06 6 . 50 3 . 25 3 . 25 0 0 2 . 50 2 . 50 0 0 0 0 0 
RO? 0 0 0 0 0 0 0 0 0 0 0 0 
R08 6. 26 2 . 36 2 . 36 2 . 52 2 . 52 2. 03 2 . 03 3 . 52 3 . 52 3 . 52 3 . 52 2 . 53 
R09 2. 29 . 78 . 78 1 . 29 1. 29 1. 04 1 . 04 . 88 . 88 1 . 32  1. 32 1 . 19 
RlO 1.38 • 53 • 53 3 . 10 J. 10 2. 50 2. 50 0 0 2.20 2. 20 5. 58 
Rll . 90 . 53 . 53 1. 92 1. 92 1. 56 . 1. 56 0 0 2 . 20 2. 20 3 . 97 
Rl2 1. 14 1. 09 1 .09 . 75 . 75 . 60 . 60 . 88 . 88 1 . 3 2  1 . 32 1 . 75  
Rl3 -328. 63-173 . 43-173 . 25-199 . 76-197. 96-196. 02-194. 67-248 . 75-242 . 79-274. 51-262 . 99-342 . 06 
Rl.4 289 .09 147. 73 147. 55  169 . 58 167. 78 165. 84 164 . 49 124 . 38  121 . 40 244.33 232. 81 241 . 26 
Rl5 0 0 0 0 0 0 0 0 0 0 0 . 25 
Rl6 0 0 0 0 0 0 0 0 0 0 0 0 
Rl? 0 0 0 0 0 0 0 0- 0 0 0 0 
Rl8 0 0 0 0 0 0 0 0 0 0 0 0 
Rl9 2. 69 0 3 . 58 25. 13 30. 13 27. 66 31.36 22. 40 27 . 20 44 . 80 54 . 40 59. 46 
R20 52.00 8 .00 12. 80 -12. 18 16 � 18 . 18. 75 20·. 40 3 . 20 7. 20
. 6 . 40 14 . 40 0 
R21 0 32.00 0 30. 00 0 -22. 00 0 24. 00 0 48.00 0 0 
R22 -. 76 1. 00 ·1. 00 1. 00 · 1. 00 1.00 1. 00 0 0 0 0 0 
R23 . 0 -1. 00 -1. 00 0 0 0 0 1. 00 1 . 00 1. 00 1 .00 0 
R24 o· 0 0 o · 0 0 0 1. 00 1. 00 1. 00 1 . 00  0 
R25 -.90 0 0 -10. 52 -10. 52 :"'.11. 02 -11.02 -10. 94 -10 . 91._ -21 . 96 -21 . 96 -11 . 87 
R26 -30. 89 -19. 42 -19 . 42 -41. 93 -40 . 13 -37 - 94 -36. 59 -37. 60 -31. 60 -67.31 -55. 79-101 . 62 
Minimum Land_ Cj 
Table 24 continued 
Resource or · Bur and Sell Livestock Hire Labor Borrow Ca:eital 
Activity p68 P69 
p70 p71 p72 P73 
P74 P75 P76 P77 P78 P79 ----
ROl 0 0 0 0 0 0 0 0 0 0 0 0 
R02 0 0 0 0 0 0 0 0 0 0 0 0 
R03 0 0 0 0 0 0 0 0 0 0 0 0 
R04 0 0 0 0 0 0 0 0 0 0 0 0 
RC5 0 0 0 0 0 0 0 0 0 0 0 0 
R06 0 0 0 0 0 0 0 0 0 0 0 0 
no7 0 0 0 0 0 0 0 0 0 0 0 0 
ROB 0 0 0 0 0 0 -1 . 00 0 0 0 0 0 
.R09 0 0 0 0 0 0 0 -1 . 00  0 0 0 0 
RlO 0 0 0 0 0 0 0 0 -1 . 00 0 0 0 
Rll 0 0 0 0 0 0 0 0 0 -1 . 00 0 0 
R12 0 0 0 0 0 0 0 0 0 0 -1 . 00  0 
Rl3 0 0 0 0 0 0 -1 . �5 -1 . 25 -1 . 25 -1 . 25 -1 . 25 0 
Rl4 0 0 0 0 0 0 1 . 25 1 . 25 1 . 25 1 . 25 1 . 25-100 . 00 
Rl5 0 0 0 0 0 0 0 0 0 o · ) 0 0 
Rl6 0 0 0 0 0 0 0 0 0 0 0 0 
Rl7 0 0 0 0 0 0 0 o· 0 0 0 0 
Rl8 0 0 0 0 0 0 0 0 0 0 0 0 
R19 0 0 0 0 0 0 0 0 0 ·o 0 0 
R20 . 0 0 0 0 0 o · 0 0 0 0 0 0 
R21 0 0 0 0 0 o · 0 0 0 0 0 0 
R22 1 . 00  -1 . 00  0 0 0 0 0 0 0 0 0 , o  
R23 0 0 1. 00 ·-1 . 00  0 - o 0 0 0 0 0 0 
R24 - 0 0 0 0 -1 . 00 - 0 . - - 0 0 0 - _f) Q_ o_ 
R25 -4 . 43 4 . 51 -6 . 56 6 . 70 .6 .  76 1. 00 0 . - 0 0 0 0 - -o 
R26 0 0 0 0 0 21+ . 10 o - 0 0 - 0 - o 0 
Mi n:imum Land C j ,� 
Tahle 24 continued 
--·-·- --·--;:.•-- . ··- · _.., �----
Resour0e  or 
,i , :::ti vi ty p80 
·-- - •··· _ _ _. ---, ...... ---- ........ 
RO� 0 









HJ ] 0 




Rl6 56 , 00 
R.17 0 
B18 0 






- R25 0 
H26 0 



























1.0 . 9 1+ 
.,, _  .... ____________ _ ,,,,,. ,-.. 
p82 Ps3 Ps4-
Pa5 
0 0 0 - . i045 
0 0 0 - . 2088 
0 0 O · - � 0955 
0 0 0 - . 0256 
0 0 0 - . 125 
0 0 0 - . 2412 
0 0 0 - . 1 13 
0 0 0 0 
0 0 0 b 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 r, u 
0 0 0 0 
0 0 1. 00 0 
0 0 0 
1 . 00 0 0 0 
0 1 . 00 0 0 
0 0 0 0 
0 0 -20 . 00 0 
0 0 0 0 
0 0 0 0 
-0 0 0 0 
0 0 o - 0 
0 0 0 0 
1 � "82 2 . 75 0 vari es 
-�.1 . 00 
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